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Abstract
Consistent embeddings are found of the minimal N = 2 and N = 3 gauged
supergravities in four dimensions into its maximally supersymmetric, N = 8,
counterpart with a dyonic ISO(7) gauging. These minimal truncations retain
the metric along with relevant U(1) and SO(3) R-symmetry gauge fields se-
lected from the ISO(7) ones. The remaining ISO(7) gauge fields are turned off,
with subtleties introduced by the dyonic gauging, and the scalars are fixed to
their expectation values at the N = 2 and N = 3 vacua of the N = 8 theory.
Using the truncation formulae for massive type IIA supergravity on the six-
sphere to D = 4 N = 8 ISO(7) supergravity, the minimal D = 4 N = 2 and
N = 3 gauged supergravities are then uplifted consistently to ten dimensions.
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1 Introduction
Despite their limited field contents, minimal, or pure, gauged supergravitites prove very
useful for holography when embedded in string or M-theory. These theories involve the
gravity multiplet only, stripped of additional matter multiplets. Thus, they capture holo-
graphically universal aspects of large classes of superconformal field theories that are gov-
erned exclusively by the R-symmetry, and that are independent of details involving par-
ticular matter couplings or flavour symmetries, see [1–17]. In this paper, I will present
dimensional reductions of ten-dimensional massive type IIA supergravity [18] to the mini-
mal N = 2 [19,20] and N = 3 [20] gauged supergravities in four dimensions. These will be
obtained by consistent truncation on the internal six-dimensional geometries correspond-
ing to the N = 2 and N = 3 AdS4 solutions of type IIA recently constructed in [21]
and [22, 23]. Such consistent truncations should exist, based on the general arguments
of [24,25] (see also [26,27]). I will show by direct construction that this is indeed the case.
A natural strategy to build consistent truncations of string or M-theory down to pure
gauged supergravities relies on the existence of a G-structure description [28] of the back-
ground geometry. A Kaluza-Klein truncation ansatz can be constructed involving the
lower-dimensional fields together with forms on the internal geometry suitably selected
among those defining the G-structure [24]. Consistency is then shown by enforcing the
higher-dimensional equations of motion on the lower-dimensional ones while making use
of the torsion classes. This technique or variations thereof has been fruitfully applied in
various contexts [24, 25, 29–40]. G-structure analyses exist [41–43] for the N = 2 AdS4
type IIA solution of [21] and generalisations thereof. The construction of the associated
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consistent truncation would thus be amenable in this case to the use of this technology.
Unfortunately, for the N = 3 AdS4 solution, a workable G-structure description is not
readily available –although it should follow from the Killing spinor analysis of [23].
A different strategy can nevertheless be employed for the cases at hand, which relies
on the existence of a truncation to a larger (in fact, maximal) supergravity on the relevant
geometries. More concretely, the internal space for both the N = 2 [21] and N = 3 [22,23]
AdS4 solutions corresponds to a topological six-sphere, S
6 (equipped with metrics that
display isometry groups smaller than the largest possible one, SO(7)). Not unrelated
to this fact is the existence of a truncation of massive IIA supergravity on S6 [21, 44]
(see also [45–47]) down to D = 4 N = 8 supergravity with a dyonically gauged [48–50]
ISO(7) = SO(7) ⋉ R7 gauge group [51]. In fact, the N = 2 [21] and N = 3 [22, 23] AdS4
solutions of massive IIA arise as the S6 uplifts of critical points of ISO(7) supergravity
that break the N = 8 supersymmetry of the theory to N = 2 [21] and N = 3 [52]. In this
context, the argument of [24] indirectly implies that truncations should exist, within four
dimensions, of the N = 8 ISO(7) theory to the minimal N = 2 and N = 3 supergravities
around the corresponding critical points. I will show that this is indeed the case.
The desired type IIA truncations can thus be constructed by a two-step process. First
of all, truncate D = 4 N = 8 ISO(7) supergravity to the minimal N = 2 and N = 3 gauged
supergravities around the corresponding critical points. This is achieved by leaving the
D = 4 metric and suitable combinations of the massless vectors dynamical, while placing
restrictions on the remaining fields. These restrictions amount to turning off the remaining
massless vectors and the massive ones, as well as freezing the scalars to their vacuum
expectation values (vevs). Some of the gauge fields that need to be truncated out are the
dyonically gauged non-compact ones of ISO(7). Interestingly, this is done by writing them
in terms of the surviving compact R-symmetry gauge fields and their Hodge duals, rather
than by setting them to zero. Secondly, bring these field restrictions to the D = 10 to
D = 4 consistent truncation formulae of [21,44], in order to find the embedding into massive
type IIA. The consistency of the IIA truncation to the full N = 8 supergravity [21, 44],
along with the consistency of the further truncations within D = 4, translates into the
consistency of the IIA truncation to the minimal D = 4 N = 2 and N = 3 theories.
The minimal N = 2 and N = 3 theories arise as different, non-overlapping subsectors
of the parent N = 8 supergravity. Indeed, the relevant U(1) and SO(3) R-symmetry gauge
groups are embedded differently into the SO(7) compact subgroup of the parent ISO(7)
gauge group of the N = 8 theory. More precisely, this U(1) is not the Cartan subgroup
of this SO(3). The N = 3 gauged supergravity can nevertheless be truncated to N = 2
by retaining the U(1) Cartan subgroup of SO(3). This yields an alternative embedding
of N = 2 supergravity into N = 8 and type IIA. In any case, in order to construct the
embeddings into N = 8, it is thus convenient to start from a smaller sector of the N = 8
supergravity that is more manageable than the full theory, yet is large enough to contain
both minimal truncations. A suitable such sector is the N = 4 one built in [53], which is
reviewed in section 2 for convenience. The minimal theories are then embedded into this
N = 4 sector and the full N = 8 theory in section 3, and then uplifted to type IIA in
section 4. Section 5 concludes, and technical details are left for the appendices.
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2 An intermediate N = 4 sector
With the aim of finding consistent truncations of the D = 4 N = 8 theory to minimal
D = 4 N = 2 and N = 3 supergravites, it is useful to start from a suitable subsector
of the N = 8 theory. The relevant subsector should be small enough so that an explicit
parametrisation for its fields can be introduced, and large enough to contain both disjoint
pure N = 2 and N = 3 subsectors. The N = 4 subsector constructed in [53] suits that
purpose. In this section, I will review the aspects of that N = 4 model that are relevant for
the present discussion, referring to that reference for further details1. This N = 4 model
arises as the subsector of the N = 8 theory that retains all singlets under a certain SU(2)
subgroup of the ISO(7) gauge group of the N = 8 theory. This SU(2) is defined via the
following embedding into SO(7) ⊂ ISO(7),
SO(7) ⊃ G2 ⊃ SU(3) ⊃ SU(2) , (2.1)
with the triplet of SU(3) branching as 3→ 2+1 under SU(2). Equivalently, this SU(2) ≡
SO(3)R is also embedded in SO(7) through
SO(7) ⊃ SO(3)′ × SO(4)′ , with SO(4)′ ≡ SO(3)L × SO(3)R . (2.2)
The sector of N = 8 ISO(7) supergravity invariant under the intermediate SU(3) in (2.1)
is N = 2, and was studied in section 3 of [51]. That sector contains, among others, the
N = 2, SU(3) × U(1)–invariant critical point. The sector invariant under the diagonal
subgroup, SO(3)d, of SO(4) ≡ SO(3)′ × SO(3)L defined in (2.2) is N = 1 and was studied
in section 5 of the same reference. The latter sector contains the N = 3, SO(3)d×SO(3)R–
invariant critical point. It is clear that the sector of N = 8 supergravity that is invariant
under SU(2) ≡ SO(3)R contains both subsectors and thus both critical points of interest.
It also contains both minimal N = 2 and N = 3 subsectors.
The SO(3)R–invariant sector of N = 8 ISO(7) supergravity corresponds to an N = 4
supergravity coupled to three vector multiplets. The scalar manifold is therefore
SL(2,R)
SO(2)
× SO(6, 3)
SO(6)× SO(3) . (2.3)
The scalar fields of (2.3) are collectively denoted as qu, u = 1, . . . , 20. Specifically, ϕ,
χ denote the gravity multiplet scalars which parametrise the first factor. The vector
multiplet scalars, which parametrise the second factor, are φi, h
i
j, aij , b
ıˆ
j , with i = 1, 2, 3
and ıˆ = 1, 2, 3, see footnote 1. The scalars hij are only defined for i < j, and aij = −aji. It
is helpful to introduce the 3× 3 matrices a and b defined to have components aij and bıˆj,
respectively. It is also useful to note that the scalars φi, h
i
j parametrise a GL(3,R)/SO(3)
1 I follow the notation of [53] and [23] with minor changes. Indices i = 1, 2, 3 here and in [23, 53] label
the fundamental representation of SO(3)′ in (2.2); a = 0, 1, 2, 3 here (α = 0, 1, 2, 3 in [53] and iˆ = 0, 1, 2, 3
in [23]) label the fundamental of SO(4)′; and ıˆ = 1, 2, 3 here (a = 1, 2, 3 in [53]) label the fundamental of
SO(3)L. Since the fundamentals of SO(3)
′ and SO(3)L are irreducible under the diagonal SO(3)d, tensors
under SO(3)d can be effectively labelled by identifying i and ıˆ, formally removing the hat on the latter.
This identification was implicitly used in [23].
3
submanifold of the second factor in (2.3) with coset representative ν given in (2.9) of [53]
and scalar matrix m ≡ νTν. The components of m will be denoted mij.
The nine vectors of the model gauge (dyonically, in the frame inherited from the N = 8
theory), an
ISO(3)′ × SO(3)L ≡
(
SO(3)′ ⋉R3
)× SO(3)L (2.4)
gauge group, where SO(3)′ and SO(3)L were defined in (2.2), and R3 are the three trans-
lations of ISO(7) ≡ SO(7) ⋉ R7 that commute with SO(4)′. The electric gauge fields
associated to each factor on the r.h.s. of (2.4) are respectively denoted A′i, A(t)i, A(L)ˆı,
their field strengths H ′i(2), H
(t)i
(2) , H
(L)ˆı
(2) , and the corresponding magnetic duals A˜
′
i, A˜
(t)
i , A˜
(L)
ıˆ
and H˜ ′
(2)i, H˜
(t)
(2)i, H˜
(L)
(2)ˆı . Collectively, these are denoted as
AΛ =
(
A′i , A(L)ˆı , A(t)i
)
, Λ = 1, . . . , 9 , (2.5)
and similarly for the field strengths, HΛ(2), and the magnetic duals, A˜Λ, H˜(2)Λ. In the gauged
theory, the electric field strengths explicitly read
H ′i(2) = dA
′i + 12 gǫ
i
jkA
′j ∧A′k ,
H
(L)ˆı
(2) = dA
(L)ˆı + 12 gǫ
ıˆ
ˆkˆ A
(L)ˆ ∧A(L)kˆ ,
H
(t)i
(2) = dA
(t)i + gǫijkA
′j ∧A(t)k − 12mǫijk A′j ∧ A˜
(t)
k +mB
i , (2.6)
and their magnetic counterparts,
H˜ ′(2)i = dA˜
′
i +
1
2 gǫij
k A′j ∧ A˜′k + 12 gǫijk A(t)j ∧ A˜
(t)
k − 12 mǫijk A˜
(t)
j ∧ A˜(t)k + gǫijk Bkj ,
H˜
(L)
(2)ˆı = dA˜
(L)
ıˆ +
1
2 gǫıˆˆ
kˆA(L)ˆ ∧ A˜(L)
kˆ
+ gBıˆ ,
H˜
(t)
(2)i ≡ dA˜(t)i + 12gǫij kA′j ∧ A˜
(t)
k + gδijB
j . (2.7)
In (2.6), (2.7), g and m are the electric and magnetic gauge couplings of the parent
N = 8 ISO(7) theory, and Bi, Bij, Bıˆ are SO(3)R–invariant [53] two-form potentials in
the restricted [51] tensor hierarchy [54]. Their explicit three-form field strengths will not
be needed. The three-form potentials in the hierarchy will not be needed either, short of
generically keeping track of an auxiliary three-form whose four-form field strength becomes
the Freund-Rubin term upon uplift to type IIA, as in [23,44,55].
The bosonic Lagrangian of this N = 4 subsector reads [53]
L = R vol4 + huvDqu ∧ ∗Dqv + 12IΛΣHΛ(2) ∧ ∗HΣ(2) + 12RΛΣHΛ(2) ∧HΣ(2) −mBi ∧ H˜
(t)
(2)i (2.8)
+12gmδijB
i ∧Bj + 14mǫijk A˜
(t)
i ∧ A˜(t)j ∧ dA′k + 18gm A˜
(t)
i ∧ A˜(t)j ∧A′i ∧A′j − V vol4 .
In this paper, no significant role will be played by either the non-linear scalar selfcouplings,
or the higher-rank tensor hierarchy fields as already indicated. For that reason, I simply
refer to (2.15)–(2.17) of [53] for the scalar kinetic terms huvDq
u ∧ ∗Dqv, to (2.25) of
that reference for the scalar potential V , and to appendix B therein for the dualisation
conditions for the two- and three-form potentials in the tensor hierarchy. The gauge field
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self-couplings via their field strengths (2.6), (2.7) will be important, as will their couplings
to the scalars. These couplings occur minimally, through the covariant derivatives Dqu,
explicitly given by
Dmij = dmij + 2g ǫ
k
h(imj)k A
′h ,
Daij = daij − 2g ǫkh[iaj]kA′h + ǫijk
(
gA(t)k −mδkhA˜(t)h
)
,
Dbıˆj = db
ıˆ
j − g ǫjkhA′kbıˆh − gǫıˆ ˆkˆA(L)ˆ bkˆj , (2.9)
and non-minimally through the gauge kinetic matrix NΛΣ = RΛΣ + iIΛΣ. In the basis
(2.5), this is
N = NT =


N1 N2 N3
NT2 N4 N5
NT3 NT5 N6

 . (2.10)
Defining the scalar-dependent 3× 3 matrix,
N ≡ −ie−ϕ(1 + e2ϕχ2)m− (−χ+ ie−ϕ) bTb , (2.11)
the blocks that compose (2.10) read
N1 = −ieϕm−
(
ieϕχm− 12bTb− a
)
N−1
(
ieϕχm− 12bTb+ a
)
,
N2 = 1√2 b
T − 1√
2
(−χ+ ie−ϕ)(ieϕχm− 12bTb− a
)
N−1bT ,
N3 =
(
ieϕχm− 12bTb− a
)
N−1 ,
N4 = −12(−χ+ ie−ϕ) 1l3 − 12(−χ+ ie−ϕ)2 bN−1bT ,
N5 = 1√2 (−χ+ ie
−ϕ) bN−1 ,
N6 = −N−1 . (2.12)
Of the tensor dualisation conditions, the only ones that will play a role here are the vector-
vector duality relations,
H˜(2)Λ = RΛΣHΣ(2) + IΛΣ ∗HΣ(2) , (2.13)
with RΛΣ and IΛΣ the scalar matrices just defined.
For future reference, the equations of motion that derive from the Lagrangian (2.8),
upon variation of the scalars qu, the electric vectors AΛ, and the metric gµν are
D
(
huv ∗Dqv
)− 12(∂uhvw)Dqv ∧ ∗Dqw + 12∂uV vol4
−14(∂uIΛΣ
)
HΛ(2) ∧ ∗HΣ(2) − 14(∂uRΛΣ
)
HΛ(2) ∧HΣ(2) = 0 ,
DH˜(2)Λ + 2huv k
u
Λ ∗Dqv = 0 ,
Rµν = huvDµq
uDνq
v + 12V gµν − 12IΛΣ
(
HΛµλH
Σ
ν
λ − 14gµνHΛρσHΣ ρσ
)
, (2.14)
with kuΛ the Killing vectors on the second factor of the scalar manifold (2.3) that can be
read off from the covariant derivatives (2.9). In addition, the variation w.r.t. the magnetic
5
gauge field A˜
(t)
i yields the last three components, in the basis (2.5), of the vector duality
relations (2.13). Finally, the variation w.r.t. the two-form potential Bi gives a dualisation
condition for its field strength H i(3),
H i(3) = huv k
ui ∗Dqv , (2.15)
with kui three of the Killing vectors kuΛ.
The vector equations of motion in (2.14) are equivalent to the Bianchi identities for the
magnetic field strengths (2.7), once the duality hierarchy [56] is employed. The Bianchi
identities for their electric counterparts (2.6) read
DH ′i(2) = 0 , DH
(L)ıˆ
(2) = 0 , DH
(t)i
(2) = mH
i
(3) , (2.16)
with the covariant derivatives defined as
DH ′i(2) ≡ dH ′i(2) + gǫijkA′j ∧H ′k(2) ,
DH
(L)ˆı
(2) ≡ dH(L)ˆı(2) + gǫıˆ ˆkˆ A(L)ˆ ∧H
(L)kˆ
(2) ,
DH
(t)i
(2) = dH
(t)i
(2) + gǫ
i
jkA
′j ∧H(t)k(2) + ǫijk
(
gA(t)j −mδjhA˜(t)h
) ∧H(t)k(2) . (2.17)
Finally, the covariant derivatives of the magnetic field strengths (2.7), which feature in the
vector equations of motion in (2.14), are
DH˜ ′(2)i ≡ dH˜ ′(2)i + gǫij kA′j ∧ H˜ ′(2)k + ǫijk
(
gA(t)j −mδjhA˜(t)h
) ∧ H˜(t)
(2)k ,
DH˜
(L)
(2)ˆı ≡ dH˜(L)(2)ˆı + gǫıˆˆkˆ A(L)ˆ ∧ H˜(L)(2)kˆ ,
DH˜
(t)
(2)i ≡ dH˜(t)(2)i + gǫij kA′j ∧ H˜(t)(2)k . (2.18)
As argued briefly above and in more detail in [53], the present N = 4 model contains
the SU(3)– and SO(4)–invariant sectors of N = 8 ISO(7) supergravity constructed in [51].
In that reference, the SU(3)–invariant scalars were denoted by ϕ, χ, φ, a, ζ, ζ˜, the electric
and magnetic gauge fields by A0, A1, A˜0, A˜1 and their field strengths by H
0
(2), H
1
(2), H˜(2)0,
H˜(2)1. This SU(3)–invariant field content is recovered from the N = 4 model by identifying
ϕ, χ here and there, and further identifying the scalars as
φ1 = φ2 ≡
√
2φ , φ3 =
√
2ϕ , hij = 0 , a12 = −a , a13 = a23 = 0 ,
b3ˆ3 = −
√
2χ , b1ˆ1 = b
2ˆ
2 ≡ − 1√2 ζ , b1ˆ2 = −b2ˆ1 ≡
1√
2
ζ˜ ,
b1ˆ3 = b
2ˆ
3 = b
3ˆ
1 = b
3ˆ
2 = 0 , (2.19)
the electric vectors as
A0 ≡ −A(t)3 , A1 ≡ A′3 = −12A(L)3ˆ , A′1 = A′2 = A(L)1ˆ = A(L)2ˆ = A(t)1 = A(t)2 = 0 ,
(2.20)
and their magnetic duals as
A˜0 ≡ −A˜(t)3 , A˜1 ≡ 3A˜′3 = −3A˜(L)3ˆ , A˜
′
1 = A˜
′
2 = A˜
(L)
1ˆ
= A˜
(L)
2ˆ
= A˜
(t)
1 = A˜
(t)
2 = 0 . (2.21)
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With these identifications, the present N = 4 model reduces to the SU(3)–invariant sector
as given in section 3 of [51]. The SO(4)–invariant sector, in turn, contains four scalars, ϕ′,
χ′, φ′, ρ′ (denoted in [51] with no primes), and no vectors. Setting to zero the vectors of
the N = 4 model and identifying the scalars as
ϕ ≡ φ′ , χ ≡ ρ′ , φ1 = φ2 = φ3 ≡
√
2ϕ′ , hij = 0 , aij = 0 , bıˆj ≡ −
√
2χ′ δıˆj , (2.22)
the SO(4)–invariant sector is recovered, as given in section 5 of [51].
The N = 4 model contains all previously known AdS vacua of N = 8 dyonic ISO(7)
supergravity (see table 1 of [51] for a summary) and, as shown in [53], some new non-
supersymmetric vacua. In particular, the N = 2, SU(3) × U(1)–invariant AdS vacuum is
located within the N = 4 theory at
e6ϕ = e3
√
2φ3 = 6427
( g
m
)2
, e3
√
2φ1 = e3
√
2φ2 = 8
( g
m
)2
, b3ˆ3 = −
√
2χ = 1√
2
(
m
g
) 1
3
,
aij = 0 , h
i
j = 0 , b
1ˆ
1 = b
1ˆ
2 = b
1ˆ
3 = b
2ˆ
1 = b
2ˆ
2 = b
2ˆ
3 = b
3ˆ
1 = b
3ˆ
2 = 0 , (2.23)
while the N = 3, SO(4)–invariant critical point occurs at
e6ϕ = 427
( g
m
)2
, χ = −2− 13
(
m
g
) 1
3
, e3
√
2φ1 = e3
√
2φ2 = e3
√
2φ3 = 25627
( g
m
)2
,
aij = 0 , h
i
j = 0 , b
ıˆ
j = −2− 56
(
m
g
) 1
3
δıˆj . (2.24)
Unlike in the SU(3) and SO(4)–invariant sectors which respectively contain them, these
vacua preserve their full N = 2 and N = 3 supersymmetries within the N = 4, SO(3)R–
invariant sector [53]. See that reference for the allocation of the spectra within the N = 4
theory in OSp(4|2) and OSp(4|3) multiplets, and [52, 57] for the supersymmetric spectra
within the full N = 8 ISO(7) supergravity.
3 Minimal truncations of ISO(7) supergravity
I will now move on to show that the N = 4 subsector of N = 8 dyonic ISO(7) supergravity
discussed in [53] and reviewed in the previous section can be further truncated around the
vacua (2.23), (2.24) to the minimal N = 2 and N = 3 gauged supergravities (A.2), (A.6).
The conventions for these theories are specified in appendix A.1.
3.1 General strategy
The goal is to show that the Bianchi identities (2.16) and the equations of motion (2.14) of
the N = 4 model are satisfied on the field equations (A.1), (A.4) of the minimal theories.
In order to do this, the metric must be left dynamical; the scalars must be frozen to the
respective vevs (2.23), (2.24); the two-form potentials set to zero, Bi = Bi
j = Bıˆ = 0; the
three-form potentials similarly turned off (except for the generic three-form argued above);
and the N = 2 and N = 3 dynamical vectors must be conveniently selected among those
of the N = 4 theory that gauge the residual R-symmetry. Thus, for the N = 2 and the
N = 3 minimal truncations, the retained vectors must respectively gauge a U(1) and the
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diagonal SO(3)d of the compact subgroup SO(3)
′ × SO(3)L of the N = 4 gauge group
(2.4). The vectors that gauge the remaining compact generators must be truncated out,
even if they remain massless at the relevant vacuum. The vectors A(t)i that gauge the
non-compact R3 factor of the gauge group (2.4) become massive at both, and any other,
vacua. The gauge fields A(t)i must therefore be truncated out too, albeit not by naively
setting them to zero but, as will be argued below, by relating their field strengths to the
R-symmetry vector field strengths and their Hodge duals.
To see this, note that the requirement that the scalars qu be frozen to their vevs can
be phrased in a covariant way by requiring that they are covariantly constant, Dqu = 0.
This must happen even if some of the vectors AΛ, A˜Λ are left dynamical. Bringing the
vevs (2.23) and (2.24) to the definition (2.9) of the covariant derivatives, this requirement
translates into the algebraic relation
gA(t)i −mδijA˜(t)j = 0 , (3.1)
for the non-compact gauge fields at both the N = 2 and the N = 3 vacua. Of course,
A(t)i = 0, A˜
(t)
i = 0 is a valid solution to the constraint (3.1). However, for the cases of
interest, it can be checked that the equations of motion then imply that all vectors must
vanish AΛ = 0, A˜Λ = 0. This choice thus leads to the N = 2 and N = 3 AdS vacuum
solutions. One is thus led to enquire whether there are more general solutions with A(t)i,
A˜
(t)
i non-vanishing, along with some of the compact vectors. It turns out that there are.
Using the definitions (2.6), (2.7) of the vector field strengths, (3.1) can be seen to imply
the constraint
gH
(t)i
(2) −mδijH˜(t)(2)j = 0 , (3.2)
at the level of the field strengths. Equation (3.2) can be rewritten with the help of the
duality relations (2.13), by trading the magnetic field strengths H˜
(t)
(2)i for q
u–dependent
combinations of the electric field strengths HΛ(2) and their Hodge duals. Taking the Hodge
dual of the resulting equation, further algebraically independent constraints are generated
that allow one to solve for H
(t)i
(2) and H˜
(t)
(2)i in terms of the dynamical R-symmetry gauge
fields.
Under these assumptions, the N = 4 field equations must then be shown to reduce to
those, (A.1), (A.4), of the minimal N = 2 and N = 3 theories. With qu set to their vevs
and Dqu = 0, the N = 4 equations of motion (2.14) and Bianchi identities (2.16) give rise
to the following algebraic constraints on the gauge field strengths
(∂uIΛΣ
)
HΛ(2) ∧ ∗HΣ(2) + (∂uRΛΣ
)
HΛ(2) ∧HΣ(2) = 0 , (3.3)
and to the equations
DHΛ(2) = 0 , DH˜(2)Λ = 0 , Rµν =
1
2V gµν − 12IΛΣ
(
HΛµλH
Σ
ν
λ − 14gµνHΛρσHΣ ρσ
)
. (3.4)
The gauge covariant derivatives here are given in (2.17) and (2.18). In (3.3), the derivatives
∂uIΛΣ and ∂uRΛΣ w.r.t. the scalar fields qu are computed from the explicit expression
(2.10)–(2.12) of the gauge kinetic matrix, and then evaluated at the scalar vevs. In (3.4),
the potential V becomes the cosmological constant at each critical point (see e.g. tables
8
3 and 4 of [51]) and the gauge kinetic matrix IΛΣ is also evaluated at the constant scalar
vevs. At this stage, the constraint (3.3) on the vector field strengths must be identically
satisfied, and (3.4) must reduce to the field equations (A.1), (A.4) of the N = 2 and
N = 3 theories upon suitable rescalings of the non-vanishing gauge fields and the metric.
In particular, the N = 4 (and N = 8) metric gµν and the metrics g¯µν of the N = 2 and
N = 3 theories are related by the constant rescaling
g¯µν = −16 g−2 V gµν , (3.5)
in terms of the relevant cosmological constants V . These rescalings involve the N = 4 (and
N = 8) non-vanishing gauge couplings g and m through V . The magnetic gauge coupling
m turns out to be eventually rescaled away, while the electric gauge coupling survives as
the coupling g of the minimal N = 2 and N = 3 theories.
The restricted tensor hierarchy fields can be safely disregarded in all this process.
The three-form field strengths are set to zero. Their dualisation conditions are equivalent
to projections of the scalar equations of motion, and these are identically satisfied for
Dqu = 0 and vanishing three-form field strengths (see (2.15) and, more generally, appendix
B of [53]). A non-vanishing three-form potential related to the type IIA Freund-Rubin term
plays an auxiliary role.
3.2 Truncation to minimal N = 2 supergravity
Let us make the above discussion more explicit for the truncation to minimal N = 2
supergravity around the N = 2 vacuum. Similar operations were performed in [12] starting
from the N = 2 SU(3)–invariant sector [51] of N = 8 ISO(7) supergravity, to show that a
particular black hole was a solution of the N = 8 theory. The present analysis turns out
to be a simple extension of [12] to general dynamical metric and graviphoton.
First of all, the scalars need to be frozen to their vevs (2.23). Since the dynamics must
be SU(3)–invariant, the N = 4 electric gauge fields must in turn be truncated as in (2.20),
A′1 = A′2 = A(L)1ˆ = A(L)2ˆ = A(t)1 = A(t)2 = 0 , (3.6)
with similar relations for the magnetic duals, and
A ≡ 3A′3 = −32A(L)3ˆ . (3.7)
Bringing (2.23), (3.6), (3.7) to the scalar covariant derivatives (2.9), all of them become
zero, even for A 6= 0, except Daij which produces the constraint (3.1) with A(t)1 = A(t)2 =
0, A˜
(t)
1 = A˜
(t)
2 = 0. One may insist in setting A
(t)3 = 0, A˜
(t)
3 = 0 as well, but then the
equations of motion enforce A = 0 and the N = 2 AdS vacuum is recovered.
Instead, one can proceed with A(t)3 6= 0, A˜(t)3 6= 0. Setting to zero the two-form
potentials and using (3.6), (3.7) the electric vector field strengths (2.6) become
H ′1(2) = H
′2
(2) = H
(L)1ˆ
(2) = H
(L)2ˆ
(2) = H
(t)1
(2) = H
(t)2
(2) = 0 , (3.8)
and give the following non-vanishing Abelian field strength:
F ≡ dA = 3H ′3(2) = −32H
(L)3ˆ
(2) . (3.9)
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The compact gauge field A′3 = −12A(L)3ˆ gauges the residual U(1) R-symmetry. In (3.7)
and (3.9), this gauge field has been identified with the graviphoton A of the N = 2 theory
(A.2) and its field strength F , up to a suitably chosen normalisation. On (2.23), (3.8), the
vector duality relations (2.13) simplify to
H˜ ′(2)1 = H˜
′
(2)2 = H˜
(L)
(2)1ˆ
= H˜
(L)
(2)2ˆ
= H˜
(t)
(2)1 = H˜
(t)
(2)2 = 0 , (3.10)
and
H˜ ′(2)3 = −H˜(L)(2)3ˆ =
5
14g
1
3m−
1
3H
(t)3
(2) −
√
3
14 g
1
3m−
1
3 ∗H(t)3(2) − 421g−
1
3m
1
3F − 2
7
√
3
g−
1
3m
1
3 ∗ F ,
H˜
(t)
(2)3 =
1
7gm
−1H(t)3(2) − 3
√
3
7 gm
−1 ∗H(t)3(2) + 514g
1
3m−
1
3F −
√
3
14 g
1
3m−
1
3 ∗ F , (3.11)
and the constraints (3.1), (3.2) reduce to
gA(t)3 −mA˜(t)3 = 0 , gH(t)3(2) −mH˜(t)(2)3 = 0 . (3.12)
Combining (3.11) with the second relation in (3.12) and further taking Hodge duals, a set
of equations is obtained that allows one to solve for H
(t)3
(2) , H˜
(t)
(2)3 and H˜
′
(2)3 = −H˜(L)(2)3ˆ in
terms of F and ∗F as
H
(t)3
(2) =
1
6 g
− 2
3 m
2
3
(
F −√3 ∗ F ) , (3.13)
H˜
(t)
(2)3 =
1
6 g
1
3 m−
1
3
(
F −√3 ∗ F ) , H˜ ′(2)3 = −H˜(L)(2)3ˆ = −16 g−
1
3 m
1
3
(
F +
√
3 ∗ F ) .
Finally, the metric is rescaled as in (3.5),
g¯µν = 2
√
3 g
1
3m−
1
3 gµν . (3.14)
At this point, all of the vectors of the N = 4 model have either been set to zero or
written in terms of the N = 2 graviphoton and its Hodge dual. It only remains to verify
that, with these definitions, the constraints (3.3) are satisfied and the equations (3.4) give
rise to the N = 2 field equations (A.1). Bringing (3.8), (3.9) and H(t)3(2) given in (3.13) to
(3.3), and using the explicit expression (2.10)–(2.12) for the gauge kinetic matrix, some
calculation reveals that these constraints are indeed satisfied identically for any F . Next,
the Bianchi identities and vector equations of motion in (3.4) reduce to
dF −
√
3 d ∗ F = 0 , dF +
√
3 d ∗ F = 0 . (3.15)
These are straightforwardly satisfied on the N = 2 Bianchi identity and Maxwell equation
in (A.1). Finally, the N = 4 Einstein equation in (3.4) becomes, after some calculation,
R¯µν = −3g2g¯µν+12
(
FµσFν
σ−14 g¯µν FρσF ρσ
)
+6
√
3
7
( g
m
) 2
3
(
Fλ(µǫν)
λστFστ+
1
4 g¯µνǫλρστF
λρF στ
)
.
(3.16)
The last parenthesis is identically zero, as can be checked by giving concrete values to the
indices in tangent space. Thus, (3.16) reduces to the N = 2 Einstein equation in (A.1).
To summarise, the identifications (2.23), (3.6)–(3.10), (3.13), (3.14) have been shown
to define a consistent truncation of the D = 4 N = 4 model [53] of section 2, to minimal
D = 4 N = 2 gauged supergravity (A.2). In retrospect, it was critical to get rid of the
magnetically gauged non-compact vector A
(t)3
(2) with field strength H
(t)3
(2) , not by naively
setting it to zero, but by writing it in terms of the surviving graviphoton F and its Hodge
dual through the relations (3.13). Setting H
(t)3
(2) = 0 also leads to F = 0.
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3.3 Truncation to minimal N = 3 supergravity
The truncation to minimal N = 3 supergravity proceeds similarly. First of all, the scalars
are fixed to their N = 3 vevs (2.24). On this vacuum, only the vectors2 12
(
A′i + δiˆA
(L)ˆ
)
that gauge the diagonal SO(3)d R-symmetry remain massless, while the anti-diagonal
combinations 12
(
A′i − δiˆ A(L)ˆ
)
become massive. Thus, the latter combinations must be
truncated out by identifying the SO(3) graviphoton Ai of the N = 3 theory (A.6) with
Ai ≡ A′i = δiˆA(L)ˆ . (3.17)
Together with (3.17) we also have, from (A.3) and (2.6), the following identifications at
the level of the electric field strengths:
F i ≡ H ′i(2) = δiˆH(L)ˆ(2) . (3.18)
Satisfactorily, the covariant derivatives of H ′i(2) and H
(L)ˆı
(2) in (2.17) then coincide with
themselves and with that of F i defined in (A.5). Bringing the vevs (2.24) and the vector
identifications (3.17) to (2.9), all the covariant derivatives are seen to vanish, except the
ones of the Stu¨ckelberg scalars aij, which produce the relation (3.1). The latter can be
solved by letting A(t)i = 0, A˜
(t)
i = 0, but then the equations of motion also set F
i = 0.
This leads to the N = 3 AdS vacuum solution.
Alternatively, A(t)i and A˜
(t)
i can be left non-vanishing but still subject to the constraint
(3.1), with their field strengthsH
(t)i
(2) , H˜
′
(2)i subject to the constraint (3.2). On (2.24), (3.18),
the vector duality relations (2.13) give
δijH˜ ′(2)j =
1
2δ
iˆH˜
(L)
(2)ˆ =
5
14 2
− 2
3 g
1
3m−
1
3H
(t)i
(2) −
√
3
14 2
− 2
3 g
1
3m−
1
3 ∗H(t)i(2)
−17 2
2
3 g−
1
3m
1
3F i −
√
3
7 2
− 1
3 g−
1
3m
1
3 ∗ F i , (3.19)
δijH˜
(t)
(2)j =
1
7gm
−1H(t)i(2) − 3
√
3
7 gm
−1 ∗H(t)i(2) + 1514 2−
2
3 g
1
3m−
1
3F i − 3
√
3
14 2
− 2
3 g
1
3m−
1
3 ∗ F i .
Combining the equation for H˜
(t)
(2)i in (3.19) with the constraint (3.2), and further taking
Hodge duals, a set of equations is obtained that allows one to solve for the electric field
strength H
(t)i
(2) and the magnetic H˜
(t)
(2)i, H˜
′
(2)i =
1
2δ
ˆ
iH˜
(L)
(2)ˆ in terms of F
i and ∗F i as
H
(t)i
(2) = 2
− 5
3 g−
2
3 m
2
3
(
F i −√3 ∗ F i) , δijH˜(t)
(2)j = 2
− 5
3 g
1
3 m−
1
3
(
F i −√3 ∗ F i) ,
δijH˜ ′
(2)j =
1
2δ
iˆH˜
(L)
(2)ˆ = −2−
7
3 g−
1
3 m
1
3
(
F i +
√
3 ∗ F i) . (3.20)
Finally, the metric must be rescaled as in (3.5):
g¯µν =
16
3
√
3
2
1
3 g
1
3m−
1
3 gµν . (3.21)
Now, it only remains to verify that, with these definitions, the constraints (3.3) are
satisfied and the equations (3.4) give rise to the N = 3 field equations (A.4). Bringing
2Here, δiˆ is the invariant tensor of SO(3)d. This symbol can be removed by notationally identifying the
indices i and ıˆ as suggested in footnote 1. I will leave both types of indices explicit in this section, but will
identify them in section 4.2.
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(3.18) and H
(t)i
(2) given in (3.20) to (3.3), some calculation shows that these constraints
indeed check out identically for arbitrary F i. The Bianchi identities and equations of
motion for H ′i(2) and H
(L)ˆı
(2) immediately reduce to their N = 3 counterparts in (A.4), while
those for H
(t)i
(2) give
DF i −
√
3D ∗ F i = 0 , DF i +
√
3D ∗ F i = 0 , (3.22)
with the covariant derivatives defined as in (A.5). Equations (3.22) are equivalent to the
N = 3 Bianchi identity and Maxwell equation in (A.4). Finally, the N = 4 Einstein
equation in (3.4) becomes, after some calculation,
R¯µν = −3g2g¯µν + 2
(
F iµσFi ν
σ − 14 g¯µν F iρσF ρσi
)
+ 512
63
√
3
2
2
3
( g
m
) 2
3
(
F iλ(µǫν)
λστFi στ +
1
4 g¯µνǫλρστF
i λρF στi
)
. (3.23)
The last parenthesis is identically zero, as can be easily checked in tangent space by giving
concrete values to the indices, and (3.23) reduces to the N = 3 Einstein equation in (A.4).
In summary, I have shown, at the level of the bosonic field equations, that (2.24), (3.17),
(3.18), (3.20), (3.21) define a consistent truncation of the D = 4 N = 4 subsector [53] of
N = 8 ISO(7) supergravity reviewed in section 2, to minimal D = 4 N = 3 gauged
supergravity (A.6). In turn, minimal D = 4 N = 3 supergravity (A.6) can be further
truncated consistently to the N = 2 minimal theory (A.2). This is achieved by turning
off two of the SO(3) Yang-Mills fields and by selecting the N = 2 graviphoton to lie in
the U(1) Cartan subgroup of SO(3), as in (A.7). As discussed in appendix A.2, this U(1)
Cartan subgroup is different from the U(1) gauge group of the N = 2 model of section
3.2. Thus, this further truncation provides an alternative embedding of minimal D = 4
N = 2 gauged supergravity (A.2) into D = 4 N = 8 ISO(7) supergravity (via the N = 4
SO(3)R–invariant subsector of the latter), which is different from the embedding discussed
in section 3.2.
3.4 Embedding into N = 8 supergravity
The minimal N = 2 and N = 3 supergravities can be finally embedded into the full N = 8
ISO(7) theory by combining their embeddings, given in sections 3.2 and 3.3 above, into the
intermediate N = 4 model, with the embedding [53] of the latter into the parent N = 8
theory. With the metric rescaled as in (3.5), the two-form potentials in the restricted tensor
hierarchy set to zero, and simply keeping an eye on the auxiliary three-form potential that
will eventually give rise to the Freund-Rubin term upon uplift to IIA, the problem reduces
to keeping track of the gauge fields. The electric vectors (2.5) of the N = 4 model are
embedded into their N = 8 counterparts [51] AIJ , AI , I = 1, . . . , 7, as [53]
Aij = ǫijkA′k , Aia = 0 , Aab = −12(Jıˆ−)abA(L)ˆı , Ai = A(t)i , Aa = 0 , (3.24)
and their magnetic duals into the N = 8 magnetic duals as [53]
A˜ij = ǫijk A˜′k , A˜ia = 0 , A˜ab = −(J ıˆ−)ab A˜(L)ıˆ , A˜i = A˜(t)i , A˜a = 0 . (3.25)
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The indices here have been split as I = (i, a), where i = 1, 2, 3 and a = 0, 1, 2, 3 with the
index conventions of footnote 1. The antisymmetric, anti-selfdual, quaternionic matrices
(J ıˆ−)ab are defined in appendix A of [53].
The field strengths (2.6), (2.7) are similarly embedded into the N = 8 ones, HIJ(2) , HI(2),
H˜(2)IJ , H˜(2)I . Bringing (3.8) and (3.13) to the field strengths version of (3.24), (3.25), the
N = 2 graviphoton is finally embedded into the N = 8 vector field strengths. Note that
this embedding involves both the minimal N = 2 graviphoton field strength F and its
Hodge dual ∗F . Similarly, bringing (3.18), (3.20) to (3.24), (3.25) written for the field
strengths, the N = 3 graviphoton field strength F i and its Hodge dual ∗F i are embedded
into the N = 8 vector field strengths. Equations (3.24), (3.25) and their analogues for the
field strengths are useful to work out the ten-dimensional uplift of the minimal theories,
to which I now turn.
4 Minimal D = 4 truncations of massive IIA supergravity
Having obtained the consistent embedding of the minimal N = 2 and N = 3 theories
into N = 8 ISO(7) supergravity through the intermediate N = 4 SO(3)R–invariant sector,
these theories can now be uplifted to D = 10. This is done by particularising the general
truncation formulae for massive IIA on S6 [21,44] to the cases at hand through the N = 8
expressions outlined in section 3.4. The consistency of the truncation from IIA to D =
4 N = 8, together with the consistency of the D = 4 subtruncations, guarantee the
consistency of the truncation from IIA to the minimal D = 4 N = 2 and N = 3 gauged
supergravities. In any case, for further reassurance, the consistency of these minimal
truncations is manifestly checked in appendix B at the level of the Bianchi identities and
equations of motion of the type IIA supergravity forms. All the type IIA expressions below
are written in the Einstein frame conventions of appendix A of [44].
4.1 Truncation to minimal N = 2 supergravity
Particularising the N = 8 consistent truncation formulae of [21,44] to the relevant N = 4
subsector and on to the minimal N = 2 theory as discussed in sections 3.2 and 3.4,
a consistent truncation of massive IIA supergravity to D = 4 N = 2 minimal gauged
supergravity is obtained. For this purpose, the SU(3)–invariant truncation formulae of [55]
also come in handy, along with the generic formulae of [21,44]. This is because the minimal
N = 2 theory discussed here is also a subsector of the SU(3)–invariant sector of ISO(7)
supergravity. The minimal truncation can be expressed in terms of the same geometric
structures on the internal S6 discussed in [55]. The resulting truncation formulae are
formally identical to those found in [12] for the IIA uplift of a particular D = 4 black hole.
The D = 4 metric and graviphoton here are generic, though: they are only required to
obey the D = 4 N = 2 field equations (A.1).
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Proceeding along these lines, some calculation gives the following formulae for the
consistent truncation of massive IIA supergravity to minimal D = 4 N = 2 gauged super-
gravity (A.2):
dsˆ210 = 2
− 5
8 3−1 g−
1
12 m
1
12
(
3 + cos 2α
)1/2(
5 + cos 2α
)1/8
ds¯24 + ds
2
6 ,
Hˆ(3) = Hˆ
0
(3) +
1
2
√
3
g−
2
3 m−
1
3 sinα dα ∧ ∗F ,
Fˆ(4) = Fˆ
0
(4) +
1√
3
g
2
3 m
1
3 vol4
−14 g−
7
3 m
1
3 sinα cosα
[ 4 sinα cosα
3 + cos 2α
J + dα ∧ ηˆ
]
∧ F
− 1
2
√
3
g−
7
3 m
1
3 sinα
[ 2 sinα
3 + cos 2α
J +
3cosα
5 + cos 2α
dα ∧ ηˆ
]
∧ ∗F .
Fˆ(2) = Fˆ
0
(2) + g
− 2
3 m
2
3
cosα
5 + cos 2α
F − 1
2
√
3
g−
2
3 m
2
3 cosα ∗ F . (4.1)
Here, ds¯24 and F are the metric and field strength of the D = 4 N = 2 theory (A.2), and
∗F is the Hodge dual with respect to the former. The S6 angle α ranges as 0 ≤ α ≤ π,
while J is the Ka¨hler form on the complex projective plane; the one-form ηˆ is defined as
ηˆ ≡ η + 13gA ≡ dψ + σ + 13gA , (4.2)
in terms of the S6 angle ψ, with 0 ≤ ψ ≤ 2π, a one-form σ such that dσ = 2J , and the
D = 4 N = 2 gauge field A affected by the coupling constant g. Finally, the metric ds26
and the forms Fˆ 0(4), Hˆ
0
(3) and Fˆ
0
(2) correspond to the background values of the N = 2 AdS4
solution of [21], shifted with the D = 4 gauge potential A through ηˆ in (4.2), namely,
ds26 = L
2
(
3 + cos 2α
)1/2(
5 + cos 2α
)1/8[ 3
2
dα2 +
6 sin2 α
3 + cos 2α
ds2(CP2) +
9 sin2 α
5 + cos 2α
ηˆ2
]
,
eφˆ = eφ0
(
5 + cos 2α
)3/4
3 + cos 2α
,
L−2e−
1
2
φ0Hˆ0(3) = 24
√
2
sin3 α(
3 + cos 2α
)2 J ∧ dα ,
L−3e
1
4
φ0Fˆ 0(4) = 12
√
3
7 + 3 cos 2α(
3 + cos 2α
)2 sin4 α vol(CP2)
+18
√
3
(9 + cos 2α) sin3 α cosα(
3 + cos 2α
)(
5 + cos 2α
) J ∧ dα ∧ ηˆ ,
L−1e
3
4
φ0Fˆ 0(2) = −4
√
6
sin2 α cosα(
3 + cos 2α
)(
5 + cos 2α
) J − 3√6
(
3− cos 2α)(
5 + cos 2α
)2 sinα dα ∧ ηˆ ,
L e
5
4
φ0Fˆ(0) = 3
− 1
2 . (4.3)
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In these expressions, ds2(CP2) and vol(CP2) are the Fubini-Study metric, normalised so
that its Ricci tensor equals 6 times the metric, and the corresponding volume form. In
this minimal N = 2 truncation, the dilaton eφˆ and the Romans mass Fˆ(0) take on their
exact background values [21]. Although the expressions (4.1) were given in terms of the
N = 8 couplings g and m, these should be traded for the classical parameters L and
e
5
4
φ0 that characterise the background geometry, via [21] L2 ≡ 2− 58 3−1 g− 2512 m 112 and
eφ0 ≡ 2 14 g 56 m− 56 . These parameters are quantised in the full string theory [55,58].
The general formalism of [21,44,55] ensures the consistency of the truncation formulae
(4.1)–(4.3). I have nevertheless verified, up to an explicit check of the Einstein equation,
that consistency does indeed hold: (4.1)–(4.3) solve the field equations of massive type IIA
supergravity provided the Bianchi identity and the equations of motion (A.1) of minimal
D = 4 N = 2 gauged supergravity are imposed. See appendix B.1 for the details.
4.2 Truncation to minimal N = 3 supergravity
The uplift of the minimal N = 3 theory to massive type IIA proceeds similarly. Together
with the general uplifting formulae of [21,44], the SO(4)–invariant uplifting formulae of [23]
are useful for this purpose, even though the N = 3 minimal theory is not a subsector of the
SO(4)–invariant sector of the full N = 8 supergravity. In any case, the general embedding
formulae of [21, 44] provide the contributions of the SO(3)d Yang-Mills gauged fields on
top of the N = 3 background solution as constructed in [23]. I will drop the hat on the
SO(3)L index ıˆ in order to label SO(3)d triplets as i = 1, 2, 3 (see footnote 1), and will
follow the conventions of [23] for the quantities that pertain to the background geometry.
In order to express the result, it is convenient to introduce the S6 angle α (different
from the angle α of section 4.1), with range 0 ≤ α ≤ π2 . It is also useful to introduce
constrained coordinates µ˜i, i = 1, 2, 3, on an S2,
δij µ˜
iµ˜j = 1 , (4.4)
and right-invariant one-forms ρi on an S3, subject the Maurer-Cartan equations
dρi = −12ǫijk ρj ∧ ρk . (4.5)
In all the expressions below, the right-invariant forms and the covariant derivatives of the
µ˜i appear shifted with the gauge field Ai of D = 4 N = 3 supergravity as
ρˆi ≡ ρi − gAi , (4.6)
and
Dˆµ˜i ≡ dµ˜i + g ǫijkAj µ˜k + ǫijkAˆj µ˜k , with Aˆi = sin
2 α
3 + cos 2α
ρˆi . (4.7)
These definitions allow one to express the massive IIA uplift of minimal D = 4 N = 3
gauged supergravity (A.6). A long calculation yields
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dsˆ210 = 2
− 31
12 · 3 38 g− 112 m 112 (3 + cos 2α)1/8
(
3 cos4 α+ 3cos2 α+ 2
)1/4
ds¯24 + ds
2
6 ,
Hˆ(3) = Hˆ
0
(3) − 3 · 2−
5
3 g−
2
3 m−
1
3
sin2 α cos3 α
3 cos4 α+ 3cos2 α+ 2
Dˆµ˜i ∧ F i
+3 · 2− 53 g− 23 m− 13 sin
2 α cosα
3 + cos 2α
ǫijkµ˜
iρˆj ∧ F k − 2− 53 · 3 12 g− 23 m− 13 sinαdα ∧ µ˜i ∗ F i
+2−
5
3 · 3 12 g− 23 m− 13 cosα Dˆµ˜i ∧ ∗F i + 2− 53 · 3 12 g− 23 m− 13 sin
2 α cosα
3 + cos 2α
ǫijkµ˜
iρˆj ∧ ∗F k ,
Fˆ(4) = Fˆ
0
(4) + 2
− 10
3 · 3 32 g 23 m 13 vol4 + 3 · 2−
10
3 g−
7
3 m
1
3 sinα cosαdα ∧ µ˜iµ˜j ρˆi ∧ F j
−3 · 2− 103 g− 73 m 13
(
3 + cos 2α
)
cos4 α
3 cos4 α+ 3cos2 α+ 2
ǫijkDˆµ˜
i ∧ Dˆµ˜j ∧ F k
−3 · 2− 73 g− 73 m 13 sin
2 α cos2 α
3 + cos 2α
µ˜iDˆµ˜j ∧ ρˆi ∧ F j
+3 · 2− 103 g− 73 m 13 sin
4 α cos2 α
(3 + cos 2α)2
ǫijkρˆ
i ∧ ρˆj ∧ F k
−3 · 2− 133 g− 73 m 13 7 + cos 2α
(3 + cos 2α)2
sin2 α cos2 α ǫijkµ˜
iρˆj ∧ ρˆk ∧ µ˜hF h
+2−
13
3 · 3 12 g− 73 m 13 7 sinα+ 3 sin 3α
3 + cos 2α
cosα dα ∧ ρˆi ∧ ∗F i
−2− 103 · 3 12 g− 73 m 13 1 + 3 cos 2α
3 + cos 2α
sinα cosαdα ∧ µ˜iµ˜j ρˆi ∧ ∗F j
+2−
7
3 · 3 12 g− 73 m 13 sinα cosα dα ∧ ǫijkµ˜iDˆµ˜j ∧ ∗F k
−2− 103 · 3 12 g− 73 m 13
(
3 + cos 2α
)
cos2 α
3 cos4 α+ 3cos2 α+ 2
ǫijkDˆµ˜
i ∧ Dˆµ˜j ∧ ∗F k
−2− 73 · 3 12 g− 73 m 13 sin
2 α cos2 α
3 + cos 2α
µ˜iDˆµ˜j ∧ ρˆi ∧ ∗F j
−2− 103 · 3 12 g− 73 m 13 3 cos
4 α+ 3cos2 α+ 2
(3 + cos 2α)2
sin2 α ǫijkρˆ
i ∧ ρˆj ∧ ∗F k
+2−
13
3 · 3 12 g− 73 m 13 5 + 3 cos 2α
(3 + cos 2α)2
sin2 α cos2 α ǫijkµ˜
iρˆj ∧ ρˆk ∧ µ˜h ∗ F h ,
Fˆ(2) = Fˆ
0
(2) − 2
1
3 g−
2
3 m
2
3
cosα
3 + cos 2α
µ˜iF
i + 2−
5
3 · 3 12 g− 23 m 23 cosα µ˜i ∗ F i . (4.8)
Here, F i is the D = 4N = 3 field strength (A.3) and ∗F i its Hodge dual with respect to the
four-dimensional metric ds¯24. The forms Fˆ
0
(4), Hˆ
0
(3) and Fˆ
0
(2) correspond to the background
values of the N = 3 AdS4 solution given in [23], shifted by the D = 4 gauge field Ai as in
(4.6), (4.7), namely,
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ds26=L
2
(
3 + cos 2α
)1/8(
3 cos4 α+ 3cos2 α+ 2
)1/4 ×
[ 2(3 + cos 2α) cos2 α
3 cos4 α+ 3cos2 α+ 2
δijDˆµ˜
iDˆµ˜j + 2 dα2 +
2 sin2 α
3 + cos 2α
δij ρˆ
iρˆj
]
,
eφˆ= eφ0
(
3 + cos 2α
)3/4
(
3 cos4 α+ 3cos2 α+ 2
)1/2 ,
L−3e
1
4
φ0 Fˆ 0(4) =−
4
√
6
(
2 cos4 α+ 3cos2 α+ 3
)
sinα cos3 α(
3 + cos 2α
)(
3 cos4 α+ 3cos2 α+ 2
) dα ∧ ǫijk Dˆµ˜i ∧ Dˆµ˜j ∧ ρˆk
+
√
6
(
5 + 3 cos 2α
)
sin2 α cos2 α
2
(
3 cos4 α+ 3cos2 α+ 2
) Dˆµ˜i ∧ Dˆµ˜j ∧ ρˆi ∧ ρˆj
−4
√
6 sin5 α cosα(
3 + cos 2α
)2 dα ∧ µ˜i Dˆµ˜j ∧ ρˆi ∧ ρˆj
−2
√
2
(
5 + 3 cos 2α
)
sin3 α cosα√
3
(
3 + cos 2α
)3 dα ∧ ǫijk ρˆi ∧ ρˆj ∧ ρˆk ,
L−2e−
1
2
φ0 Hˆ0(3) =−
2
√
3
(
3 cos6 α+ 8cos4 α+ 11 cos2 α+ 2
)
(
3 cos4 α+ 3cos2 α+ 2
)2 sinα cos2 αdα ∧ ǫijk µ˜iDˆµ˜j ∧ Dˆµ˜k
+
8
√
3
(
cos4 α+ cos2 α+ 2
)
sinα cos2 α(
3 + cos 2α
)(
3 cos4 α+ 3cos2 α+ 2
) dα ∧ Dˆµ˜i ∧ ρˆi
+
√
3
(
3 + cos 2α
)
sin2 α cosα
2
(
3 cos4 α+ 3cos2 α+ 2
) ǫijk Dˆµ˜i ∧ ρˆj ∧ ρˆk
− 2
√
3 sin5 α(
3 + cos 2α
)2 dα ∧ ǫijk µ˜iρˆj ∧ ρˆk ,
L−1e
3
4
φ0 Fˆ 0(2) =
√
2
(
5 + 3 cos 2α
)
cos3 α
4
(
3 cos4 α+ 3cos2 α+ 2
) ǫijk µ˜iDˆµ˜j ∧ Dˆµ˜k + 2
√
2 sin2 α cosα
3 + cos 2α
Dˆµ˜i ∧ ρˆi
− 4
√
2 sin3 α(
3 + cos 2α
)2 dα ∧ µ˜i ρˆi +
3 sin4 α cosα√
2
(
3 + cos 2α
)2 ǫijk µ˜iρˆj ∧ ρˆk ,
L e
5
4
φ0 Fˆ(0) =
√
3
2
√
2
. (4.9)
Again, the dilaton eφˆ and the Romans mass Fˆ(0) in (4.9) correspond to their exact back-
ground values [23]. Like in the previous case, the constants g and m that appear in (4.8)
should be replaced with the constants L and eφ0 that characterise the background geometry
where, now, L2 ≡ 2− 3112 3 38 g− 2512 m 112 and eφ0 ≡ 2− 16 3 14 g 56m− 56 [23].
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By the consistency of the general N = 8 truncation of massive IIA on S6 [21, 44], and
the consistency of the further truncation within D = 4 discussed in sections 3.3 and 3.4,
the particular subtruncation (4.8), (4.9) must also be consistent. As a further check, I have
verified that this is indeed the case at the level of the IIA form field equations: the type IIA
configuration (4.8), (4.9) solves the field equations of massive type IIA supergravity when
those, (A.4), of minimal D = 4 N = 3 gauged supergravity are imposed. See appendix
B.2 for the details. Moreover, using the conditions (A.7) under which the minimal N = 3
theory truncates into the N = 2 one, equations (4.8), (4.9) provide a second consistent
truncation of massive IIA to minimal D = 4 N = 2 supergravity (A.2). This N = 2
truncation is different from that defined by (4.1), (4.3).
5 Discussion
Consistent truncations have been presented to the pure N = 2 and N = 3 gauged super-
gravities in D = 4, both from a larger theory also in D = 4, and from ten-dimensional
massive type IIA supergravity. Similar two-step truncations, from string/M-theory down
to a matter-coupled (or even maximal) D-dimensional gauged supergravity, followed by a
further truncation to a pure gauged supergravity have been constructed in [59–68]. The
strategy to strip off the matter couplings of a D-dimensional supergravity and truncate it
to the gravity multiplet consists in fixing the scalars to their vevs at a suitable vacuum,
and truncating out the massive gauge fields at that vacuum (possibly along with some
massless gauge fields as well).
In this sense, the truncations constructed in this paper are in the same spirit than
the minimal truncation constructed recently in section 3.3 of [68]. In that reference,
minimal D = 4 N = 2 gauged supergravity was embedded into D = 4 N = 8 SO(8)–
gauged supergravity [69] around its N = 2 vacuum [70], and then uplifted [71, 72] to
D = 11 supergravity [73] on the N = 2 solution of [74]. Unlike in [68], in the present case
some of the massive vector fields to be truncated out gauge dyonically shift symmetries
of Stu¨ckelberg scalars. As shown in section 3, the procedure to switch those off is not
simply to set them to zero. Instead, the vector duality relations (2.13) must be employed
to write these gauge fields in terms of the surviving R-symmetry gauge fields and their
Hodge duals. Essentially the same process was performed in e.g. section 6.1 of [65], in a
symplectic frame where the Stu¨ckelberg scalars there appeared dualised into tensors.
These subtruncations of larger theories to pure supergravities do not follow from any
obvious symmetry principles. Thus, their consistency must be checked at the level of the
field equations. This has been done in section 3 for the truncations presented in this paper.
In contrast, the intermediate N = 4 subsector of the N = 8 ISO(7) theory, that was used
for convenience, does arise from the latter as a singlet sector truncation. This N = 4
theory corresponds to the sector of the N = 8 supergravity that is invariant under the
SU(2) or SO(3)R in (2.1) or (2.2) [53].
Using the general N = 8 consistent truncation formulae of [21, 44], the minimal N =
2 and N = 3 theories have been uplifted to ten dimensions. In this way, consistent
truncations have been constructed of massive type IIA supergravity on the internal spaces
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of the N = 2 and N = 3 AdS4 solutions of [21] and [22, 23], to the minimal D = 4
N = 2 and N = 3 gauged supergravities. The N = 2 truncation formulae of section 4.1
are straightforward extensions of the formulae given in [12] for the IIA embedding of a
particular D = 4 black hole. In section 4.1, the only restriction on the D = 4 N = 2
fields is that they obey the minimal supergravity field equations (A.1). Thus, not only the
black hole considered in [12] uplifts to D = 10, but in fact any other solution of minimal
N = 2 supergravity does through those consistent embedding formulae. For example,
the SU(3)–invariant, supersymmetric Reissner-Nordstro¨m black hole with constant scalars
discussed in [75, 76] can be more economically regarded as a solution of minimal N = 2
gauged supergravity. Also this black hole uplifts to IIA using the same formulae in [12]
and section 4.1 here, as any other solution, supersymmetric or otherwise, of minimal
D = 4 N = 2 supergravity does. Explicit calculations in related contexts and in [12] for
their specific black hole, make supersymmetry expected to be preserved in general by the
uplifting process. Similar statements apply to the N = 3 uplift. The supersymmetric
solutions to minimal D = 4 N = 2 gauged supergravity have been classified in [77].
In addition to the IIA uplift of N = 2 supergravity given in section 4.1, an alternative
uplift of this theory can be given. This follows from the results of section 4.2 simply by
bringing to that section the restrictions (A.7) for the further truncation of the D = 4
N = 3 theory to N = 2. While various consistent truncations of string or M-theory are
known to D = 4 N = 2 pure gauged supergravity [24, 29, 40, 68], truncations to the pure
N = 3 gauged theory are less common. One such truncation has been constructed, from
D = 11, in [30] (see also [63]).
The internal spaces corresponding to the IIA truncations of section 4 correspond to
smooth geometries on topological six-spheres. Some (singular) generalisations for the
background geometries can be easily engineered [21, 23] (see also [78]), that are carried
over to the corresponding minimal truncations. For example, the N = 2 truncation of
section 4.1 is still valid if CP2 is replaced, along with its related quantities J and σ,
with any local Ka¨hler-Einstein four-dimensional space of positive curvature. Similarly, the
N = 3 truncation of section 4.2 still holds if the S3 on which the ρi take values is replaced
with the lens space S3/Zp, with the discrete identification acting on the Hopf fiber.
In any case, the results of this paper deliver the consistent truncations to minimal
gauged supergravities envisaged in general in [24,25], corresponding to the supersymmetric
AdS4 solutions of massive type IIA supergravity constructed in [21] and [22,23].
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A Minimal N = 2 and N = 3 gauged supergravities
A.1 Conventions
The bosonic sector of minimal D = 4 N = 2 gauged supergravity [19, 20] includes the
metric3 g¯µν , with line element ds¯
2
4, and a gauge field A with field strength F = dA, subject
to the field equations
dF = 0 , d ∗ F = 0 , R¯µν = −3g2g¯µν + 12
(
FµσFν
σ − 14 g¯µν FρσF ρσ
)
. (A.1)
The latter two derive from the Einstein-Maxwell Lagrangian with a negative cosmological
constant −6g2,
L = R¯ vol4 − 12 F ∧ ∗F + 6g2 vol4 . (A.2)
The AdS vacuum is attained for ds¯24 = g
−2 ds2(AdS4), with ds2(AdS4) the unit-radius
anti-de Sitter metric, and A = 0.
The bosonic field content of minimal D = 4 N = 3 gauged supergravity [20] contains
the metric g¯µν , with line element ds¯
2
4, and SO(3) gauge fields A
i with field strengths
F i = dAi + 12 gǫ
i
jkA
j ∧Ak . (A.3)
These fields obey the field equations
DF i = 0 , D ∗ F i = 0 , R¯µν = −3g2g¯µν + 2
(
F iµσFi ν
σ − 14 g¯µν F iρσF ρσi
)
, (A.4)
where the SO(3) indices i = 1, 2, 3 are raised and lowered with δij , and the covariant
derivatives are
DF i ≡ dF i + gǫijk Aj ∧ F k , D ∗ F i ≡ d ∗ F i + gǫijkAj ∧ ∗F k . (A.5)
The equations of motion (the latter two equations in (A.4)) derive from the Einstein-Yang-
Mills Lagrangian with a cosmological constant −6g2,
L = R¯ vol4 − 2F i ∧ ∗Fi + 6g2 vol4 . (A.6)
The AdS vacuum is attained for ds¯24 = g
−2 ds2(AdS4), where ds2(AdS4) is again the unit-
radius anti-de Sitter metric, and Ai = 0. The N = 3 theory (A.6) can be consistently
truncated to the N = 2 theory (A.2) through the identifications
A1 = A2 = 0 , A ≡ 2A3 . (A.7)
3The metrics g¯µν of the minimal N = 2 and N = 3 theories are denoted with bars, as they are related
to the metric gµν of the parent N = 8 theory (and the intermediate N = 4 theory of section 2) by the
constant rescaling (3.5). Unlike in [68], bars are omitted for simplicity in the N = 2 graviphoton F and its
Hodge dual ∗F with respect to g¯µν , and similarly for F
i and ∗F i in the N = 3 case.
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A.2 SO(7) embedding of the N = 2 and N = 3 gauge groups
It is interesting to determine the generators of SO(7), and ultimately of SL(8) ⊂ E7(7),
corresponding to the U(1) and SO(3)d subgroups that are gauged in the N = 2 and N = 3
minimal models. This U(1) is the commutant of the SU(3) of (2.1) inside SO(7). The
group SO(3)d is the one that appears in (2.2), and its generators have already been given
in (A.5) of [53]. In any case, the relevant generators can be found by bringing (3.24), to
the general expression for the ISO(7) gauge fields coupled to SL(8) generators [51]. If tA
B,
A = 1, . . . , 8, are the generators of the SL(8) subalgebra of E7(7), then SO(7) is generated
by TIJ ≡ 2 t[IKδJ ]K , with A = (I, 8), I = 1, . . . , 7. The U(1) and SO(3)d R-symmetry
groups of the minimal N = 2 and N = 3 supergravities turn out to be generated by the
generators T and Tk, k = 1, 2, 3, of SO(7) given by:
U(1) : T ≡ ǫ3ij Tij + (J3ˆ−)ab Tab , SO(3)d : Tk ≡ ǫkij Tij − 12 δıˆk (Jıˆ−)ab Tab , (A.8)
with the index I = (i, a) split as below (3.25) (see also footnone 1), and the antisymmetric,
anti-selfdual matrices (Jıˆ−)ab as defined in appendix A of [53]. In particular this U(1) is
different from the U(1) Cartan subgroup of SO(3)d, since T 6= T3.
B Consistency proof for the IIA truncations
The truncations of massive type IIA down to minimal N = 2 and N = 3 gauged super-
gravities given in the main text are consistent by construction. First of all, the truncation
within D = 4 from N = 8 to N = 2 and N = 3 was checked to be consistent at the level of
the D = 4 bosonic equations of motion, including Einstein, in section 3. Then, the minimal
subsectors were uplifted using the general consistent truncation formulae of [21, 44, 55] in
section 4. Nevertheless, it does not hurt to check explicitly the consistency of the D = 10
to D = 4 truncations of section 4. Here I present a lengthy, but worthwhile, explicit con-
sistency proof at the level of the bosonic field equations of the type IIA supergravity forms.
Short of explicitly checking the Einstein equation, these results confirm the consistency of
the minimal D = 4 truncations of type IIA presented in the main text.
B.1 Truncation to minimal N = 2 supergravity
The massive type IIA configuration (4.1), (4.3) has the local form
dsˆ210 = e
2X(α)ds¯24 + e
2A(α)dα2 + e2B(α)ds2(CP2) + e
2C(α)ηˆ2 , φˆ = φ(α) ,
Fˆ(4) = µ0vol4 +A4(α) vol(CP2) +B4(α)J ∧ dα ∧ ηˆ
+
(
P (α)J +Q(α) dα ∧ ηˆ) ∧ F + (S(α)J + T (α) dα ∧ ηˆ) ∧ ∗F ,
Hˆ(3) = B3(α)J ∧ dα+N3(α) ∗ F ∧ dα ,
Fˆ(2) = A2(α)J +B2(α) dα ∧ ηˆ +M2(α)F +N2(α) ∗ F , (B.1)
with ηˆ = η+ 13gA = dψ+ σ+
1
3gA. In these expressions, ds¯
2
4 and F = dA are the fields of
minimal N = 2 gauged supergravity (A.2), µ0 is a constant, X(α), etc., are functions of
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the angle α that can be read off from (4.1), (4.3), and J = 12dσ is the Ka¨hler form on CP2.
This configuration, with the explicit functions X(α), etc. that can be read off from (4.1),
(4.3) of the main text, was obtained in section 4.1 by consistent uplift using the formulae
of [21, 44, 55]. Here, I will explicitly verify at the level of the field equations of the ten-
dimensional form fields that these expressions do indeed define a consistent truncation of
massive IIA supergravity down to minimal N = 2 gauged supergravity in four dimensions.
Imposing the Bianchi identities of massive type IIA, (A.4) of [44] in our conventions,
on the configuration (B.1), and using the Bianchi identity, dF = 0, and Maxwell equation,
d ∗ F = 0, of the D = 4 graviphoton, the relations (B.4) of [55] (with C4 = D4 = C3 =
D3 = E3 = F3 = C2 = D2 = 0 there) are recovered, together with
P ′ − gB4 −M2B3 − 2Q = 0 ,
S′ −A2N3 −B3N2 − 2T = 0 ,
gQ−N2N3 = 0 ,
gT +M2N3 = 0 ,
M ′2 − gB2 = 0 ,
N ′2 −mN3 = 0 . (B.2)
Here and subsequently, a prime denotes derivative with respect to α, and the explicit
α dependence is suppressed from the functions. These and the following relations are
obtained by assuming that F , ∗F , F ∧ F and F ∧ ∗F are non-vanishing and independent.
Next, I turn to check the equations of motion of the type IIA form fields, collected in
(A.5) of [44]. The Fˆ(4) equation of motion gives (B.5) of [55] along with
(
e
1
2
φ−A+4B−CQ
)′ − 4 e 12φ+A+CP + 2B3S +N3A4 = 0 ,(
e
1
2
φ−A+4B−CT
)′ − 4 e 12φ+A+CS − 2PB3 − gµ0e 12φ−4X+A+4B+C = 0 ,
N3 = g e
1
2
φ+A+C ; (B.3)
the Hˆ(3) equation of motion gives (B.6) of [55] and
(
e−φ−A+4B+CN3
)′ − e 12φ−A+4B−CB2T − 2e 12φ+A+CSA2 + 2PB4 +A4Q
−me 32φ+A+4B+CN2 − µ0 e
1
2
φ−4X+A+4B+CM2 = 0 ,
e
1
2
φ−A+4B−CB2Q+ 2e
1
2
φ+A+CPA2 + 2SB4 +A4T
+me
3
2
φ+A+4B+CM2 − µ0 e
1
2
φ−4X+A+4B+CN2 = 0 ,
g e−φ−A+4B+CN3 − e
1
2
φ−A+4B−C(M2T +N2Q
)
+ P 2 − S2 = 0 ,
e
1
2
φ+A+C
(
M2S +N2P
)− PQ+ ST = 0 ,
e
1
2
φ−A+4B−C(M2Q−N2T
)
+ 2PS = 0 ,
e
1
2
φ+A+C
(
M2P −N2S
)
+ PT + SQ = 0 ; (B.4)
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the Fˆ(2) equation of motion gives (B.7) of [55] together with
g e
3
2
φ+A+CM2 + e
1
2
φ−A−CN3T = 0 ,
g e
3
2
φ+A+CN2 − e 12φ−A−CN3Q = 0 ; (B.5)
and the dilaton equation of motion gives (B.8) of [55] along with
3
2 e
3
2
φ+A+4B+C
(
M22 −N22
)
+ e−φ−A+4B+CN23 + e
1
2
φ+A+C
(
P 2 − S2)
+12e
1
2
φ−A+4B−C(Q2 − T 2) = 0 ,
3
2 e
3
2
φ+A+4B+CM2N2 + e
1
2
φ+A+CPS + 12e
1
2
φ−A+4B−CQT = 0 . (B.6)
Equations (B.2)–(B.6) can be shown to be identically satisfied with the functions that
can be read off from (4.8), (4.9) of the main text. This shows that the massive IIA field
equations are satisfied on the field equations of D = 4 N = 2 minimal gauged supergravity
(A.2). Up to a check of the D = 10 Einstein equation, the truncation is thus consistent.
B.2 Truncation to minimal N = 3 supergravity
The massive type IIA configuration (4.8), (4.9) is of the (also massive) local form
dsˆ210 = e
2X(α)ds¯24 + e
2B(α) δijDˆµ˜
iDˆµ˜j + e2A(α)dα2 + 14 e
2C(α) δij ρˆ
iρˆj , φˆ = φ(α) ,
Fˆ(4) = µ0vol4 + C1(α) dα ∧ ǫijk Dˆµ˜i ∧ Dˆµ˜j ∧ ρˆk + C2(α) Dˆµ˜i ∧ Dˆµ˜j ∧ ρˆi ∧ ρˆj
+C3(α) dα ∧ µ˜i Dˆµ˜j ∧ ρˆi ∧ ρˆj + C4(α) dα ∧ ǫijk ρˆi ∧ ρˆj ∧ ρˆk
+M4(α) dα ∧ ρˆi ∧ F i +N4(α) dα ∧ µ˜iµ˜j ρˆi ∧ F j + P4(α) dα ∧ ǫijkµ˜iDˆµ˜j ∧ F k
+Q4(α) ǫijkDˆµ˜
i ∧ Dˆµ˜j ∧ F k +R4(α) µ˜iDˆµ˜j ∧ ρˆi ∧ F j
+T4(α) ǫijkρˆ
i ∧ ρˆj ∧ F k + U4(α) ǫijkµ˜iρˆj ∧ ρˆk ∧ µ˜hF h
+M4(α) dα ∧ ρˆi ∧ ∗F i +N4(α) dα ∧ µ˜iµ˜j ρˆi ∧ ∗F j + P 4(α) dα ∧ ǫijkµ˜iDˆµ˜j ∧ ∗F k
+Q4(α) ǫijkDˆµ˜
i ∧ Dˆµ˜j ∧ ∗F k +R4(α) µ˜iDˆµ˜j ∧ ρˆi ∧ ∗F j
+T 4(α) ǫijk ρˆ
i ∧ ρˆj ∧ ∗F k + U4(α) ǫijkµ˜iρˆj ∧ ρˆk ∧ µ˜h ∗ F h ,
Hˆ(3) = B1(α) dα ∧ ǫijk µ˜iDˆµ˜j ∧ Dˆµ˜k +B2(α) dα ∧ Dˆµ˜i ∧ ρˆi +B3(α) ǫijk Dˆµ˜i ∧ ρˆj ∧ ρˆk
+B4(α) dα ∧ ǫijk µ˜iρˆj ∧ ρˆk
+M3(α) dα ∧ µ˜iF i + P3(α) Dˆµ˜i ∧ F i +R3(α) ǫijk µ˜iρˆj ∧ F k
+M3(α) dα ∧ µ˜i ∗ F i + P 3(α) Dˆµ˜i ∧ ∗F i +R3(α) ǫijk µ˜iρˆj ∧ ∗F k ,
Fˆ(2) = A1(α) ǫijk µ˜
iDˆµ˜j ∧ Dˆµ˜k +A2(α) Dˆµ˜i ∧ ρˆi +A3(α) dα ∧ µ˜i ρˆi +A4(α) ǫijk µ˜iρˆj ∧ ρˆk
+M2(α) µ˜iF
i +M 2(α) µ˜i ∗ F i , (B.7)
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where ds¯24 and F
i are the fields of D = 4 N = 3 gauged supergravity (A.6), µ0 is a
constant, X(α), etc., are all real functions of the angle α, the µ˜i, i = 1, 2, 3, are constrained
coordinates that define a unit radius S2 through (4.4), and ρˆi correspond to the right-
invariant Maurer-Cartan forms on S3, shifted by the D = 4 N = 3 SO(3) gauge field Ai,
as in (4.6). In this appendix, I will denote the covariant derivative of µ˜i for convenience as
Dˆµ˜i = dµ˜i + gǫijkA
j µ˜k + ǫijkAˆjµ˜k , with Aˆi = A0(α) ρˆi . (B.8)
The function A0(α), as well as all other functions of α in (B.7), can be read off from the
concrete expressions given section 4.2 of the main text. It is worth emphasising that all
of the above functions are real. Bars have been used as a mere notational device, in order
to neutralise the real threat of running out of symbols. For example, M2(α) and M2(α),
etc., are real and unrelated.
Let us now find the equations that these functions must obey for the configuration
(B.7), (B.8) to solve the massive type IIA field equations, assuming that the D = 4 Yang-
Mills field strength F i is covariantly closed and co-closed as dictated by its Bianchi identity
and equation of motion, (A.4). For that purpose, one needs to use the identities recorded
in equation (A.10) of [23] as well as the following ones involving the D = 4 gauge field
strength:
µ˜hρˆ
h ∧ ǫijkµ˜iρˆj ∧ F k = 12ǫijkρˆi ∧ ρˆj ∧ F k − 12ǫijkµ˜iρˆj ∧ ρˆk ∧ µ˜hF h ,
ǫijkµ˜
iDˆµ˜j ∧ Dˆµ˜k ∧ µ˜hF h = ǫijkDˆµ˜i ∧ Dˆµ˜j ∧ F k ,
Dˆµ˜h ∧ ρˆh ∧ ǫijkµ˜iρˆj ∧ F k = −12ǫijkµ˜iρˆj ∧ ρˆk ∧ Dˆµ˜h ∧ F h ,
µ˜hρˆ
h ∧ ǫijkDˆµ˜i ∧ ρˆj ∧ F k = 12ǫijkDˆµ˜i ∧ ρˆj ∧ ρˆk ∧ µ˜hF h ,
ǫijkµ˜
iDˆµ˜j ∧ Dˆµ˜k ∧ ǫhlmµ˜hρˆl ∧ Fm = 2Dˆµ˜i ∧ Dˆµ˜j ∧ ρˆi ∧ F j ,
ρˆh ∧ ǫijkµ˜iρˆj ∧ F k ∧ F h = 12ǫijkρˆi ∧ ρˆj ∧ F k ∧ F hµ˜h − 12ǫijkµ˜iρˆj ∧ ρˆk ∧ F h ∧ Fh ,
µ˜mρˆ
m ∧ ǫijkµ˜iρˆj ∧ F k ∧ F hµ˜h = 12ǫijkρˆi ∧ ρˆj ∧ F k ∧ F hµ˜h
−12ǫijkµ˜iρˆj ∧ ρˆk ∧ Fm ∧ Fnµ˜mµ˜n ,
Dˆµ˜h ∧ ǫijkµ˜iDˆµ˜j ∧ F k ∧ Fh = 12ǫijkµ˜iDˆµ˜j ∧ Dˆµ˜k ∧
(
F h ∧ F lµ˜hµ˜l − F h ∧ Fh
)
,
ǫijkµ˜
iDˆµ˜j ∧ F k ∧ ǫmnpDˆµ˜m ∧ ρˆn ∧ ρˆp
= ǫijkDˆµ˜
i ∧ Dˆµ˜j ∧ ρˆk ∧ ǫmnpµ˜mρˆn ∧ F p
= 2µ˜iDˆµ˜j ∧ Dˆµ˜h ∧ ρˆh ∧ ρˆi ∧ F j
= 12ǫijkµ˜
iDˆµ˜j ∧ Dˆµ˜k ∧ ǫmnpρˆm ∧ ρˆn ∧ F p − Dˆµ˜i ∧ Dˆµ˜j ∧ ρˆi ∧ ρˆj ∧ F kµ˜k ,
ǫijkµ˜
iρˆj ∧ ρˆk ∧ ǫmnp µ˜mρˆn ∧ F p = 0 . (B.9)
Equipped with these identities, and requiring that F i, ∗F i, F i ∧ Fi, µ˜iµ˜jF i ∧ F j,
F i ∧ ∗Fi and µ˜iµ˜jF i ∧ ∗F j be independent quantities, a very lengthy calculation allows
one to obtain the set of algebraic and differential relations that the functions of α in (B.7)
must obey for that configuration to solve the type IIA field equations. The Fˆ(4) Bianchi
identity gives the first equation in (C.7) of [23] and
24
Q′4 − P4 + gC1 −A1M3 −B1M2 = 0 ,
R′4 −N4 +A0P4 + gC3 − 2g(1 −A0)C1 +A3P3 = 0 ,
N4 +A0P4 + gC3 + 2Q4A
′
0 +A2M3 +B2M2 = 0 ,
U ′4 +
1
2N4 − 32N4A0 − 12A0(1−A0)P4 + 12gC3(1−A0)− 12R4A′0 + 12A3R3 −A4M3 −B4M2 = 0 ,
T ′4 +
1
2M4 +
1
2N4A0 +
1
2A0(1−A0)P4 − 12gC3(1−A0) + 3gC4 + 12R4A′0 − 12A3R3 = 0 ,
R4 + 2A0Q4 + 2gC2 − 2A1R3 +A2P3 = 0 ,
(1− 2A0)R4 + 2g(1 −A0)C2 + 2U4 +A2R3 − 2A4P3 = 0 ,
A0R4 + 2A0(1−A0)Q4 − 2U4 + 2B3M2 = 0 ,
M4 − P4(1−A0) = 0 ,
gN4 + gP4(1−A0)−M2M3 +M2M 3 = 0 ,
2g(1 −A0)Q4 + gR4 −M2P3 +M2P 3 = 0 ,
2gU4 −M2R3 +M2R3 = 0 ,
Q
′
4 − P 4 −A1M 3 −B1M 2 = 0 ,
R
′
4 −N4 +A0P 4 +A3P 3 = 0 ,
N4 +A0P 4 + 2Q4A
′
0 +A2M3 +B2M2 = 0 ,
U
′
4 +
1
2N4 − 32N4A0 − 12A0(1−A0)P 4 − 12R4A′0 + 12A3R3 −A4M3 −B4M2 = 0 ,
T
′
4 +
1
2M4 +
1
2N4A0 +
1
2A0(1−A0)P 4 + 12R4A′0 − 12A3R3 = 0 ,
R4 + 2A0Q4 − 2A1R3 +A2P 3 = 0 ,
(1− 2A0)R4 + 2U 4 +A2R3 − 2A4P 3 = 0 ,
A0R4 + 2A0(1−A0)Q4 − 2U 4 + 2B3M2 = 0 ,
M4 − P 4(1−A0) = 0 ,
gN4 + gP 4(1−A0)−M2M3 −M2M3 = 0 ,
2g(1 −A0)Q4 + gR4 −M2P 3 −M2P3 = 0 ,
2gU 4 −M2R3 −M2R3 = 0 ; (B.10)
the Hˆ(3) Bianchi identity gives the second equation in (C.7) of [23], together with
P ′3 −M3 − 2gB1(1−A0)− gB2 = 0 ,
R′3 −A′0P3 −A0M3 − gB2(1−A0)− 2gB4 = 0 ,
R3 −A0P3 − 2gB3 = 0 ,
P
′
3 −M3 = 0 ,
25
R
′
3 −A′0P 3 −A0M3 = 0 ,
R3 −A0P 3 = 0 ; (B.11)
and the Fˆ(2) Bianchi identity gives the third through sixth equations in (C.7) of [23] and
M ′2 −mM3 + gA3 = 0 ,
M2 −mP3 + gA2 + 2g(1 −A0)A1 = 0 ,
M2A0 −mR3 + 2gA4 + g(1 −A0)A2 = 0 ,
M
′
2 −mM3 = 0 ,
M2 −mP 3 = 0 ,
M2A0 −mR3 = 0 . (B.12)
In these expressions, I have dropped the explicit α dependence and have denoted with a
prime the derivative with respect to it.
Turning now to the equations of motion, the Fˆ(4) equation of motion gives (C.8) of [23]
together with
(
e
1
2
φ−A+3CP4
)′ − 4 e 12φ−A+2B+CM4A′0 − 2 e
1
2
φ+A−2B+3CQ4 + 4 e
1
2
φ+A+CR4A0
+32 e
1
2
φ+A+2B−CT4A0(1−A0) + 16B2T 4 − 16B3M4 + 16B4R4
−48C4P 3 − 8C3R3 = 0 ,
(
e
1
2
φ−A+2B+CM4
)′
+ e
1
2
φ+A+CR4 + 8 e
1
2
φ+A+2B−C(T4 + U4A0
)
+8B1T 4 + 2B2R4 + 4B3P 4 + 2C3P 3 + 4C1R3 = 0 ,
(
e
1
2
φ−A+2B+CN4
)′ − 3 e 12φ+A+CR4 + 8 e 12φ+A+2B−C
(
1− 3A0
)
U4
+8B1U4 − 2B2R4 − 4B3P 4 + 8B4Q4 + 4C2M3 − 2C3P 3 − 4C1R3 = 0 ,
4g e
1
2
φ+A+2B−CT4 + P3P 4 + P 3P4 = 0 ,
4g e
1
2
φ+A+2B−CU4 + 2
(
M3Q4 +M3Q4
)− (P3P 4 + P 3P4
)
= 0 ,
g e
1
2
φ+A+CR4 + 2
(
R3P 4 +R3P4
)
= 0 ,
4g e
1
2
φ+A+2B−CT4(1−A0) + P3M4 + P 3M4 = 0 ,
4g e
1
2
φ+A+2B−CU4(1−A0)−
(
M3R4 +M3R4
)
+ P3N4 + P 3N4 = 0 ,
g e
1
2
φ+A−2B+3CQ4 + 8
(
M3T 4 +M 3T4
)
+ 4
(
R3M4 +R3M4
)
+ 4
(
R3N4 +R3N4
)
= 0 ,
g e
1
2
φ+A+CR4(1−A0) + 2
(
R3M4 +R3M4
)
= 0 ,
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g e
1
2
φ+A+CR4(1−A0) + 4
(
M3U4 +M3U4
)− 2(R3N4 +R3N4
)
= 0 ,
g e
1
2
φ−A+2B+CN4 + 4
(
R3Q4 +R3Q4
)
= 0 ,
4g e
1
2
φ−A+2B+CM4(1−A0) + g e
1
2
φ−A+3CP4 + 16
(
P3T 4 + P 3T4
)
+ 8
(
R3R4 +R3R4
)
= 0 ,
g e
1
2
φ−A+2B+CN4(1−A0) + 4
(
P3U4 + P 3U4
)− 2(R3R4 +R3R4
)
= 0 ,
(
e
1
2
φ−A+3CP 4
)′ − 4 e 12φ−A+2B+CM 4A′0 − 2 e
1
2
φ+A−2B+3CQ4 + 4 e
1
2
φ+A+CR4A0
+32 e
1
2
φ+A+2B−CT 4A0(1−A0)− 16B2T4 + 16B3M4 − 16B4R4 + 48C4P3 + 8C3R3
−gµ0 e
1
2
φ−4X+A+2B+3C(1−A0) = 0 ,
(
e
1
2
φ−A+2B+CM4
)′
+ e
1
2
φ+A+CR4 + 8 e
1
2
φ+A+2B−C(T 4 + U4A0
)
+ 14gµ0 e
1
2
φ−4X+A+2B+3C
−8B1T4 − 2B2R4 − 4B3P4 − 2C3P3 − 4C1R3 = 0 ,
(
e
1
2
φ−A+2B+CN4
)′ − 3 e 12φ+A+CR4 + 8 e 12φ+A+2B−C
(
1− 3A0
)
U4
−8B1U4 + 2B2R4 + 4B3P4 − 8B4Q4 − 4C2M3 + 2C3P3 + 4C1R3 = 0 ,
4g e
1
2
φ+A+2B−CT 4 −
(
P3P4 − P 3P 4
)
= 0 ,
4g e
1
2
φ+A+2B−CU4 − 2
(
M3Q4 −M3Q4
)
+
(
P3P4 − P 3P 4
)
= 0 ,
g e
1
2
φ+A+CR4 − 2
(
R3P4 −R3P 4
)
= 0 ,
4g e
1
2
φ+A+2B−CT 4(1−A0)− P3M4 + P 3M4 = 0 ,
4g e
1
2
φ+A+2B−CU4(1−A0) +M3R4 −M3R4 − P3N4 + P 3N4 = 0 ,
g e
1
2
φ+A−2B+3CQ4 − 8
(
M3T4 −M3T 4
)− 4(R3M4 −R3M4
)− 4(R3N4 −R3N4
)
= 0 ,
g e
1
2
φ+A+CR4(1−A0)− 2
(
R3M4 −R3M4
)
= 0 ,
g e
1
2
φ+A+CR4(1−A0)− 4
(
M3U4 −M3U4
)
+ 2
(
R3N4 −R3N4
)
= 0 ,
g e
1
2
φ−A+2B+CN4 − 4
(
R3Q4 −R3Q4
)
= 0 ,
4g e
1
2
φ−A+2B+CM4(1−A0) + g e
1
2
φ−A+3CP 4 − 16
(
P3T4 − P 3T 4
)− 8(R3R4 −R3R4
)
= 0 ,
g e
1
2
φ−A+2B+CN4(1−A0)− 4
(
P3U4 − P 3U4
)
+ 2
(
R3R4 −R3R4
)
= 0 ; (B.13)
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the Hˆ(3) equation of motion gives (C.9) of [23], along with
(
e−φ−A+2B+3CM3
)′ − 2e−φ+A+3CP3 − 8e−φ+A+2B+CA0R3
−32C1T 4 − 32C1U4 − 16C2M 4 − 16C2N4 − 96C4Q4 −me
3
2
φ+A+2B+3CM2
−4e 12φ+A−2B+3CA1Q4 − 4e
1
2
φ−A+2B+CA3M4 − 4e
1
2
φ−A+2B+CA3N4
−64e 12φ+A+2B−CA4T4 − 64e
1
2
φ+A+2B−CA4U4 + µ0M2 e
1
2
φ−4X+A+2B+3C = 0 ,
g e−φ+A+2B+CR3 + 2
(
P4R4 + P 4R4
)
= 0 ,
g e−φ+A+2B+CR3 − 4
(
M4Q4 +M4Q4
)− 8e 12φ+A+2B−C(M2T4 −M2T 4) = 0 ,
N4Q4 +N4Q4 − 12
(
P4R4 + P 4R4
)
+ 2e
1
2
φ+A+2B−C(M2U4 −M2U4) = 0 ,
g e−φ+A+3CP3 + 16
(
P4T 4 + P 4T4
)
= 0 ,
g e−φ+A+2B+CR3(1−A0) + 2
(
M4R4 +M4R4
)
= 0 ,
P4U4 + P 4U4 +
1
4e
1
2
φ+A+C
(
M2R4 −M2R4) = 0 ,
g e−φ+A+3CP3(1−A0) + 16
(
M4T 4 +M 4T4
)
= 0 ,
g e−φ+A+3CP3(1−A0)− 16
(
M4U4 +M4U4
)− 16(N4U4 +N4U4
)− 16(N4T 4 +N4T4
)
−2e 12φ+A−2B+3C(M2Q4 −M2Q4) = 0 ,
g e−φ−A+2B+3CM3 + 32
(
Q4T 4 +Q4T4
)
+ 4e
1
2
φ−A+2B+C(M2M4 −M2M 4) = 0 ,
Q4U4 +Q4U4 +
1
8e
1
2
φ−A+2B+C(M2N4 −M2N4) = 0 ,
g e−φ−A+2B+3CM3(1−A0)− 16
(
R4U4 +R4U4
)− 16(R4T 4 +R4T4
)
−e 12φ−A+3C(M2P4 −M2P 4) = 0 ,
(
e−φ−A+2B+3CM3
)′ − 2e−φ+A+3CP 3 − 8e−φ+A+2B+CA0R3
+32C1T4 + 32C1U4 + 16C2M4 + 16C2N4 + 96C4Q4 −me
3
2
φ+A+2B+3CM2
−4e 12φ+A−2B+3CA1Q4 − 4e
1
2
φ−A+2B+CA3M4 − 4e
1
2
φ−A+2B+CA3N4
−64e 12φ+A+2B−CA4T 4 − 64e
1
2
φ+A+2B−CA4U4 − µ0M2 e
1
2
φ−4X+A+2B+3C = 0 ,
g e−φ+A+2B+CR3 − 2
(
P4R4 − P 4R4
)
= 0 ,
g e−φ+A+2B+CR3 + 4
(
M4Q4 −M4Q4
)− 8e 12φ+A+2B−C(M2T 4 −M2T4) = 0 ,
N4Q4 −N4Q4 − 12
(
P4R4 − P 4R4
)− 2e 12φ+A+2B−C(M2U4 +M2U4) = 0 ,
28
g e−φ+A+3CP 3 − 16
(
P4T4 − P 4T 4
)
= 0 ,
g e−φ+A+2B+CR3(1−A0)− 2
(
M4R4 −M4R4
)
= 0 ,
P4U4 − P 4U4 − 14e
1
2
φ+A+C
(
M2R4 +M2R4) = 0 ,
g e−φ+A+3CP 3(1−A0)− 16
(
M4T4 −M 4T 4
)
= 0 ,
g e−φ+A+3CP 3(1−A0) + 16
(
M4U4 −M4U4
)
+ 16
(
N4U4 −N4U4
)
+ 16
(
N4T4 −N4T 4
)
−2e 12φ+A−2B+3C(M2Q4 +M2Q4) = 0 ,
g e−φ−A+2B+3CM3 − 32
(
Q4T4 −Q4T 4
)
+ 4e
1
2
φ−A+2B+C(M2M4 +M2M4) = 0 ,
Q4U4 +Q4U4 − 18e
1
2
φ−A+2B+C(M2N4 +M2N4) = 0 ,
g e−φ−A+2B+3CM3(1−A0) + 16
(
R4U4 −R4U4
)
+ 16
(
R4T4 −R4T 4
)
−e 12φ−A+3C(M2P 4 +M2P4) = 0 ; (B.14)
the Fˆ(2) equation of motion gives (C.10) of [23] as well as
g e
3
2
φ+A+2B+3CM2(1−A0)− e
1
2
φ−A+3C(M3P4 −M3P 4
)
+2 e
1
2
φ+A−2B+3C(P3Q4 − P 3Q4
)
= 0 ,
g e
3
2
φ+A+2B+3CM2 + 4e
1
2
φ−A+2B+C(M3M4 −M3M4
)
+ 32 e
1
2
φ+A+2B−C(R3T4 −R3T 4
)
+32 e
1
2
φ+A+2B−C(R3U4 −R3U4
)
= 0 ,
e
1
2
φ−A+2B+C(M3N4 −M3N4
)− e 12φ+A+C(P3R4 − P 3R4
)
−8e 12φ+A+2B−C(R3U4 −R3U4
)
= 0 ,
e
1
2
φ+A+C
(
P3R4 − P 3R4
)− 8 e 12φ+A+2B−C(R3T4 −R3T 4
)
= 0 ,
g e
3
2
φ+A+2B+3CM2(1−A0)− e
1
2
φ−A+3C(M3P 4 +M3P4
)
+2 e
1
2
φ+A−2B+3C(P3Q4 + P 3Q4
)
= 0 ,
g e
3
2
φ+A+2B+3CM2 + 4e
1
2
φ−A+2B+C(M3M4 +M3M4
)
+ 32 e
1
2
φ+A+2B−C(R3T 4 +R3T4
)
+32 e
1
2
φ+A+2B−C(R3U4 +R3U4
)
= 0 ,
e
1
2
φ−A+2B+C(M3N4 +M 3N4
)− e 12φ+A+C(P3R4 + P 3R4
)
−8e 12φ+A+2B−C(R3U4 +R3U4
)
= 0 ,
e
1
2
φ+A+C
(
P3R4 + P 3R4
)− 8 e 12φ+A+2B−C(R3T 4 +R3T4
)
= 0 ; (B.15)
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and, finally, the dilaton equation of motion gives (C.11) of [23] together with
3 e
3
2
φ+A+2B+3CM2M2 − 2 e−φ−A+2B+3CM3M3 + 2 e−φ+A+3CP3P 3 + 8 e−φ+A+2B+CR3R3
+4 e
1
2
φ−A+2B+C(N4N4 +M4N4 +N4M4
)− e 12φ−A+3CP4P 4 + 4 e 12φ+A−2B+3CQ4Q4
−4 e 12φ+A+CR4R4 + 64 e
1
2
φ+A+2B−C(U4U4 + T4U4 + U4T 4
)
= 0 ,
2 e−φ+A+3CP3P 3 + 8 e
−φ+A+2B+CR3R3 − 4 e
1
2
φ−A+2B+CM4M4 − e
1
2
φ−A+3CP4P 4
−4 e 12φ+A+CR4R4 − 64 e
1
2
φ+A+2B−CT4T 4 = 0 ,
3 e
3
2
φ+A+2B+3C
(
M22 −M 22
)− 2 e−φ−A+2B+3C(M23 −M23
)
+ 2 e−φ+A+3C
(
P 23 − P 23
)
+8 e−φ+A+2B+C
(
R23 −R23
)
+ 4 e
1
2
φ−A+2B+C(N24 −N24 + 2M4N4 − 2M4N4
)
−e 12φ−A+3C(P 24 − P 24
)
+ 4 e
1
2
φ+A−2B+3C(Q24 −Q24
)− 4 e 12φ+A+C(R24 −R24
)
+64 e
1
2
φ+A+2B−C(U24 − U24 + 2T4U4 − 2T 4U4
)
= 0 , (B.16)
2 e−φ+A+3C
(
P 23 − P 23
)
+ 8 e−φ+A+2B+C
(
R23 −R23
)− 4 e 12φ−A+2B+C(M24 −M24
)
−e 12φ−A+3C(P 24 − P 24
)− 4 e 12φ+A+C(R24 −R24
)− 64 e 12φ+A+2B−C(T 24 − T 24
)
= 0 .
I have explicitly checked that equations (B.10)–(B.16) are identically satisfied for the
functions that can be read off from (4.7)–(4.9). In other words, the bosonic field equations
of massive IIA supergravity are fulfilled on the field equations of D = 4 N = 3 minimal
gauged supergravity (A.6). This shows the consistency of the truncation, up to a check of
the D = 10 Einstein equation.
References
[1] H. Liu, J. McGreevy, and D. Vegh, Non-Fermi liquids from holography, Phys. Rev.
D83 (2011) 065029, [arXiv:0903.2477].
[2] E. D’Hoker and P. Kraus, Magnetic Brane Solutions in AdS, JHEP 10 (2009) 088,
[arXiv:0908.3875].
[3] J. P. Gauntlett, J. Sonner, and D. Waldram, Universal fermionic spectral functions
from string theory, Phys. Rev. Lett. 107 (2011) 241601, [arXiv:1106.4694].
[4] D. Martelli, A. Passias, and J. Sparks, The supersymmetric NUTs and bolts of
holography, Nucl. Phys. B876 (2013) 810–870, [arXiv:1212.4618].
[5] R. A. Davison and A. Parnachev, Hydrodynamics of cold holographic matter, JHEP
06 (2013) 100, [arXiv:1303.6334].
[6] D. Martelli and A. Passias, The gravity dual of supersymmetric gauge theories on a
two-parameter deformed three-sphere, Nucl. Phys. B877 (2013) 51–72,
[arXiv:1306.3893].
30
[7] D. Cassani and D. Martelli, The gravity dual of supersymmetric gauge theories on a
squashed S1 x S3, JHEP 08 (2014) 044, [arXiv:1402.2278].
[8] F. Benini, N. Bobev, and P. M. Crichigno, Two-dimensional SCFTs from D3-branes,
JHEP 07 (2016) 020, [arXiv:1511.09462].
[9] P. Benetti Genolini, D. Cassani, D. Martelli, and J. Sparks, Holographic
renormalization and supersymmetry, JHEP 02 (2017) 132, [arXiv:1612.06761].
[10] M. Ammon, M. Kaminski, R. Koirala, J. Leiber, and J. Wu, Quasinormal modes of
charged magnetic black branes & chiral magnetic transport, JHEP 04 (2017) 067,
[arXiv:1701.05565].
[11] J. L. Blzquez-Salcedo, J. Kunz, F. Navarro-Lrida, and E. Radu, AdS5 magnetized
solutions in minimal gauged supergravity, Phys. Lett. B771 (2017) 52–58,
[arXiv:1703.04163].
[12] F. Azzurli, N. Bobev, P. M. Crichigno, V. S. Min, and A. Zaffaroni, A universal
counting of black hole microstates in AdS4, JHEP 02 (2018) 054,
[arXiv:1707.04257].
[13] N. Bobev and P. M. Crichigno, Universal RG Flows Across Dimensions and
Holography, JHEP 12 (2017) 065, [arXiv:1708.05052].
[14] J. L. Blzquez-Salcedo, J. Kunz, F. Navarro-Lrida, and E. Radu, New black holes in
D = 5 minimal gauged supergravity: Deformed boundaries and frozen horizons,
Phys. Rev. D97 (2018), no. 8 081502, [arXiv:1711.08292].
[15] A. Cabo-Bizet, D. Cassani, D. Martelli, and S. Murthy, Microscopic origin of the
Bekenstein-Hawking entropy of supersymmetric AdS5 black holes, JHEP 10 (2019)
062, [arXiv:1810.11442].
[16] P. Benetti Genolini, J. M. Prez Ipia, and J. Sparks, Localization of the action in
AdS/CFT, arXiv:1906.11249.
[17] D. Gang, N. Kim, and L. A. Pando Zayas, Precision Microstate Counting for the
Entropy of Wrapped M5-branes, arXiv:1905.01559.
[18] L. Romans, Massive N=2a Supergravity in Ten-Dimensions, Phys.Lett. B169 (1986)
374.
[19] E. S. Fradkin and M. A. Vasiliev, Model of Supergravity with Minimal
Electromagnetic Interaction, LEBEDEV-76-197 (1976).
[20] D. Z. Freedman and A. K. Das, Gauge Internal Symmetry in Extended Supergravity,
Nucl. Phys. B120 (1977) 221–230.
[21] A. Guarino, D. L. Jafferis, and O. Varela, The string origin of dyonic N=8
supergravity and its simple Chern-Simons duals, Phys. Rev. Lett. 115 (2015), no. 9
091601, [arXiv:1504.08009].
31
[22] Y. Pang and J. Rong, N=3 solution in dyonic ISO(7) gauged maximal supergravity
and its uplift to massive type IIA supergravity, Phys. Rev. D92 (2015), no. 8 085037,
[arXiv:1508.05376].
[23] G. B. De Luca, G. L. Monaco, N. T. Macpherson, A. Tomasiello, and O. Varela, The
geometry of N = 3 AdS4 in massive IIA, JHEP 08 (2018) 133, [arXiv:1805.04823].
[24] J. P. Gauntlett and O. Varela, Consistent Kaluza-Klein reductions for general
supersymmetric AdS solutions, Phys.Rev. D76 (2007) 126007, [arXiv:0707.2315].
[25] D. Cassani, G. Josse, M. Petrini, and D. Waldram, Systematics of consistent
truncations from generalised geometry, arXiv:1907.06730.
[26] M. J. Duff and C. N. Pope, Consistent truncations in Kaluza-Klein theories, Nucl.
Phys. B255 (1985) 355–364.
[27] C. N. Pope and K. S. Stelle, Zilch Currents, Supersymmetry and Kaluza-Klein
Consistency, Phys. Lett. B198 (1987) 151.
[28] J. P. Gauntlett, D. Martelli, S. Pakis, and D. Waldram, G structures and wrapped
NS5-branes, Commun. Math. Phys. 247 (2004) 421–445, [hep-th/0205050].
[29] C. N. Pope, Consistency of truncations in Kaluza-Klein, Conf. Proc. C841031
(1984) 429–431.
[30] C. N. Pope, The Embedding of the Einstein Yang-Mills Equations in d = 11
Supergravity, Class. Quant. Grav. 2 (1985) L77.
[31] T. T. Tsikas, Consistent Truncations of Chiral N = 2D = 10 Supergravity on the
Round Five Sphere, Class. Quant. Grav. 3 (1986) 733.
[32] A. Buchel and J. T. Liu, Gauged supergravity from type IIB string theory on Y**p,q
manifolds, Nucl.Phys. B771 (2007) 93–112, [hep-th/0608002].
[33] J. P. Gauntlett, E. O Colgain, and O. Varela, Properties of some conformal field
theories with M-theory duals, JHEP 02 (2007) 049, [hep-th/0611219].
[34] J. P. Gauntlett and O. Varela, D=5 SU(2) x U(1) Gauged Supergravity from D=11
Supergravity, JHEP 02 (2008) 083, [arXiv:0712.3560].
[35] A. Passias, A. Rota, and A. Tomasiello, Universal consistent truncation for 6d/7d
gauge/gravity duals, JHEP 10 (2015) 187, [arXiv:1506.05462].
[36] E. Malek, Half-Maximal Supersymmetry from Exceptional Field Theory, Fortsch.
Phys. 65 (2017), no. 10-11 1700061, [arXiv:1707.00714].
[37] J. Hong, J. T. Liu, and D. R. Mayerson, Gauged Six-Dimensional Supergravity from
Warped IIB Reductions, JHEP 09 (2018) 140, [arXiv:1808.04301].
32
[38] E. Malek, H. Samtleben, and V. Vall Camell, Supersymmetric AdS7 and AdS6 vacua
and their minimal consistent truncations from exceptional field theory, Phys. Lett.
B786 (2018) 171–179, [arXiv:1808.05597].
[39] J. T. Liu and B. McPeak, Gauged Supergravity from the Lunin-Maldacena
background, arXiv:1905.06861.
[40] G. Larios and O. Varela, Minimal D = 4N=2 supergravity from D = 11: an
M-theory free lunch, JHEP 10 (2019) 251, [arXiv:1907.11027].
[41] M. Petrini and A. Zaffaroni, N=2 solutions of massive type IIA and their
Chern-Simons duals, JHEP 09 (2009) 107, [arXiv:0904.4915].
[42] D. Lust and D. Tsimpis, New supersymmetric AdS(4) type II vacua, JHEP 0909
(2009) 098, [arXiv:0906.2561].
[43] A. Passias, D. Prins, and A. Tomasiello, A massive class of N = 2 AdS4 IIA
solutions, JHEP 10 (2018) 071, [arXiv:1805.03661].
[44] A. Guarino and O. Varela, Consistent N = 8 truncation of massive IIA on S6,
JHEP 12 (2015) 020, [arXiv:1509.02526].
[45] F. Ciceri, A. Guarino, and G. Inverso, The exceptional story of massive IIA
supergravity, JHEP 08 (2016) 154, [arXiv:1604.08602].
[46] D. Cassani, O. de Felice, M. Petrini, C. Strickland-Constable, and D. Waldram,
Exceptional generalised geometry for massive IIA and consistent reductions, JHEP
08 (2016) 074, [arXiv:1605.00563].
[47] G. Inverso, H. Samtleben, and M. Trigiante, Type II supergravity origin of dyonic
gaugings, Phys. Rev. D95 (2017), no. 6 066020, [arXiv:1612.05123].
[48] G. Dall’Agata, G. Inverso, and M. Trigiante, Evidence for a family of SO(8) gauged
supergravity theories, Phys.Rev.Lett. 109 (2012) 201301, [arXiv:1209.0760].
[49] G. Dall’Agata, G. Inverso, and A. Marrani, Symplectic Deformations of Gauged
Maximal Supergravity, JHEP 1407 (2014) 133, [arXiv:1405.2437].
[50] G. Inverso, Electric-magnetic deformations of D = 4 gauged supergravities, JHEP 03
(2016) 138, [arXiv:1512.04500].
[51] A. Guarino and O. Varela, Dyonic ISO(7) supergravity and the duality hierarchy,
JHEP 02 (2016) 079, [arXiv:1508.04432].
[52] A. Gallerati, H. Samtleben, and M. Trigiante, The N > 2 supersymmetric AdS
vacua in maximal supergravity, JHEP 12 (2014) 174, [arXiv:1410.0711].
[53] A. Guarino, J. Tarrio, and O. Varela, Halving ISO(7) supergravity,
arXiv:1907.11681.
33
[54] B. de Wit, H. Nicolai, and H. Samtleben, Gauged Supergravities, Tensor Hierarchies,
and M-Theory, JHEP 02 (2008) 044, [arXiv:0801.1294].
[55] O. Varela, AdS4 solutions of massive IIA from dyonic ISO(7) supergravity, JHEP 03
(2016) 071, [arXiv:1509.07117].
[56] E. A. Bergshoeff, J. Hartong, O. Hohm, M. Huebscher, and T. Ortin, Gauge
Theories, Duality Relations and the Tensor Hierarchy, JHEP 0904 (2009) 123,
[arXiv:0901.2054].
[57] Y. Pang, J. Rong, and O. Varela, Spectrum universality properties of holographic
Chern-Simons theories, JHEP 01 (2018) 061, [arXiv:1711.07781].
[58] A. Guarino, J. Tarrio, and O. Varela, Romans-mass-driven flows on the D2-brane,
JHEP 08 (2016) 168, [arXiv:1605.09254].
[59] J. P. Gauntlett, S. Kim, O. Varela, and D. Waldram, Consistent supersymmetric
Kaluza-Klein truncations with massive modes, JHEP 0904 (2009) 102,
[arXiv:0901.0676].
[60] D. Cassani, G. Dall’Agata, and A. F. Faedo, Type IIB supergravity on squashed
Sasaki-Einstein manifolds, JHEP 1005 (2010) 094, [arXiv:1003.4283].
[61] J. P. Gauntlett and O. Varela, Universal Kaluza-Klein reductions of type IIB to N=4
supergravity in five dimensions, JHEP 1006 (2010) 081, [arXiv:1003.5642].
[62] J. T. Liu, P. Szepietowski, and Z. Zhao, Consistent massive truncations of IIB
supergravity on Sasaki-Einstein manifolds, Phys. Rev. D81 (2010) 124028,
[arXiv:1003.5374].
[63] D. Cassani and P. Koerber, Tri-Sasakian consistent reduction, JHEP 1201 (2012)
086, [arXiv:1110.5327].
[64] D. Cassani, P. Koerber, and O. Varela, All homogeneous N=2 M-theory truncations
with supersymmetric AdS4 vacua, JHEP 1211 (2012) 173, [arXiv:1208.1262].
[65] A. Donos, J. P. Gauntlett, N. Kim, and O. Varela, Wrapped M5-branes, consistent
truncations and AdS/CMT, JHEP 12 (2010) 003, [arXiv:1009.3805].
[66] E. Malek, H. Samtleben, and V. Vall Camell, Supersymmetric AdS7 and AdS6 vacua
and their consistent truncations with vector multiplets, JHEP 04 (2019) 088,
[arXiv:1901.11039].
[67] K. C. M. Cheung, J. P. Gauntlett, and C. Rosen, Consistent KK truncations for
M5-branes wrapped on Riemann surfaces, Class. Quant. Grav. 36 (2019), no. 22
225003, [arXiv:1906.08900].
[68] G. Larios, P. Ntokos, and O. Varela, Embedding the SU(3) sector of SO(8)
supergravity in D = 11, Phys. Rev. D100 (2019), no. 8 086021, [arXiv:1907.02087].
34
[69] B. de Wit and H. Nicolai, N=8 Supergravity, Nucl.Phys. B208 (1982) 323.
[70] N. Warner, Some New Extrema of the Scalar Potential of Gauged N = 8
Supergravity, Phys.Lett. B128 (1983) 169.
[71] B. de Wit and H. Nicolai, The Consistency of the S7 Truncation in D = 11
Supergravity, Nucl.Phys. B281 (1987) 211.
[72] O. Varela, Complete D = 11 embedding of SO(8) supergravity, Phys. Rev. D97
(2018), no. 4 045010, [arXiv:1512.04943].
[73] E. Cremmer, B. Julia, and J. Scherk, Supergravity Theory in Eleven-Dimensions,
Phys.Lett. B76 (1978) 409–412.
[74] R. Corrado, K. Pilch, and N. P. Warner, An N=2 supersymmetric membrane flow,
Nucl. Phys. B629 (2002) 74–96, [hep-th/0107220].
[75] A. Guarino and J. Tarro, BPS black holes from massive IIA on S6, JHEP 09 (2017)
141, [arXiv:1703.10833].
[76] S. M. Hosseini, K. Hristov, and A. Passias, Holographic microstate counting for AdS4
black holes in massive IIA supergravity, JHEP 10 (2017) 190, [arXiv:1707.06884].
[77] M. M. Caldarelli and D. Klemm, All supersymmetric solutions of N=2, D = 4
gauged supergravity, JHEP 09 (2003) 019, [hep-th/0307022].
[78] M. Fluder and J. Sparks, D2-brane Chern-Simons theories: F-maximization =
a-maximization, JHEP 01 (2016) 048, [arXiv:1507.05817].
35
